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PREFACE. 



AoESiLADS, king of Sparta, when oaked what things boj*'^ 
sliould leam, replied, " Those which they will practise v 
tJiey become men." As health requires the observance of 
llie laws inherent to the different organs of the human system, 
90 not only boys, but girls, should acquire a knowledge t'' (he 
laws of their organization. If sovmd morality depends . pun 
the inculcation of correct principles in youth, equally so doei I 
a sound physical system depend on a correct physicul edu- 
cation during the same period of life. If the teacher and 
parents who are deficient in moral feelings and seniimenta, 
are unfit lo communicate to children and youth those high 
moral principles demanded by the nature of man, so are they 
equally incompetent directors of the physical training of the 
youthful system, if ignorant of the organic laws and the phys- 
iological conditions upon which health and disease depend. 

For these reasons, the study of [he siruclure of the human'B 
aystem, and the laws of the different organs, are subjects of 1 
interest to all, — the young and the old, the leanicd and iha ] 
unlearned, the rich and the poor. Every scholar, and partic 
larly every young miss, afler acquiring a knowledge of the 
primary branches, — as spelling, reading, writing, and s 
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e 
^■■tte^, — should leam ihe slnictiire of the human sy3Vem,aa4 ^^H 



6 PREFACE. 

th^ conditions upon which health and disease depend, as thif 
Knowledge will be required in practice in after life. 

" It is somewhat unaccountable," says Dr. Dick, " and not 
a Uttle inconsistent, that while we direct the young to look 
abroad over the surface of the earth, and survey its moun- 
tains, rivers, seas, and continents, and guide their views to 
the regions of the firmament, where they may contemplate 
the moons of Jupiter, the rings of Saturn, and thousands of 
luminaries placed at immeasurable distances, * * that we 
should never teach them to look into themsehes ; to consider 
their own corporeal structures, the numerous parts of which 
they are composed, the admirable functions they perform, the 
wisdom and goodness displayed in their mechanism, and the 
lessons of practical instruction which may be derived from 
such contemplations." 

Again he says, ^' One great practical end which should 
always be kept in view in the study of physiology, is the 
invigoration and improvement of the corporeal powers and 
functions, the preservation of health, and the prevention of 
disease." 

The design of the following pages is, to diffuse in the 
community, especially among the youth, a knowledge of 
Human Anatomy, Physiology, and Hygiene. To make 
the work clecur and practical, the following method has 
been adopted : — 

1st The structure of the different organs of the system 
has been described in a clear and concise manner. To 
render this description more intelligible, one hundred and 
fifty engravings have been introduced, to show the situation 
of the various oi^ans. Hence the work may be regarded 
0a an elementary treatise on anatomy. 




2d. The functions, or uses of the several pails have been 
briefly and plainly detailed ; making ft primary tr«atifle on 

human physiology. 

3d. To make a knowledge of the structure and functiniw 
of ihe different organs practical, the laws of the ■vvemtii 
parts, and the conditions on which health de[iends, hi 
been clearly and succinctly explained. Hence it may 
called a treatise on the principles of hygiene, or health. 

To render this department more complete, there has been 
added (he appropriate treatment for burns, wounds, heinoii'] 
rhage from divided arteries, the management of jKiraoUl', 
asphyxiated from drowning, carbonic acid, or strangling 
directions for nurses, watchers, and the removal of dtseoas, 
together with an Appendix, containing antidotes for poisons* 
BO that persons may know what should be done, and what 
should not be done, until a surgeon or physii 
called. 

In attempting to effect iliia in a brief eleiocr 
designed for schools und tiiniilies, it \ii\s not been deemed' 
necessary to use vulgar phrases for the purpose of being 
understood. The appropriute scientific term should l»e applied 
to each organ, No more eSbrt is required lo learn the mean 
ing of a projjer, than an improper term For example; a 
child will pronounce the word aa readily, and obtain as 
correct an idea, if you say lungs, aa if you used the word 
Hgkta. A little eifort on the part of teachers and parents, 
w^ould diminish the number of vulgar terms and pliroses, and, 
consequently, improve the language of our country, 
obviate all objections to the use of proper seieadfic terms, 
ry has been appended to the work. 
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The author makes no pretensions to new discoveries in 
physiological science. ' In preparing the anatomical depart- 
ment, the able treatises of Wilson, Cruveilhier, and others 
have been freely consulted. In the physiological part, the 
splendid works of Carpenter, Dunglison, Liebig, and others 
have been perused. In the department of hygiene many 
valuable hints have been obtained from the meritorious 
works of Gombe, Rivers, and others. 

We are under obligations to R. D. Mussey, M. D., formerly 
Professor of Anatomy and Surgery, Dartmouth College, 
N. H., now Professor of Surgery in the Ohio Medical Col- 
lege ; to J. E. M'Girr, A. M., M. D., Professor of Anatomy, 
Physiology, and Chemistry, St. Mary's University, 111. ; to 
E. Hitchcock, Jr., A. M., M. D., Teacher of Chemistry and 
Natural History, Williston Seminary, Mass. ; to Rev. E. Hitch- 
cock, D. D., President of Amherst College, Mass., who examined 
the revised edition of this work, and whose valuable suggestions 
rendered important aid in preparing the manuscript for the 
present stereotype edition. 

We return our acknowledgments for the aid aflforded by the 
Principals of the several Academies and Normal Schools who 
formed classes in their institutions, and examined the revised 
edition as their pupils progressed, thus giving the work the 
best possible test trial, namely, the recitation-room. 

To the examination of an intelligent public, the work is 

••espectfuUy submitted by 

CALVIN CUTTER. 
Wabhsn, Mass., Sept, 1, 1862. 




As the work is divided inlo chapters, Ihe siibjecis of 
which are complete in themselves, the pupil may com- 
^^^^inence the study of the structure, use, and laws of the 
^^Hfeveral parts of which the human system is composed, 
^^^^p7 selecting such chapters as fancy or utility may dic- 
^^^Ktte, without reference to their present arrangement, 
^^^^^as well commence with the chapter on the digestive 
^^^Hkgans as on the bones. 

^^^H The acquisition of a correct pronnnciation of the 

^^^Bpchnical words is of great importance, both ui recita- 

^^^Heon and in conversation. In this work, the technical 

^^^^Kfords interspersed with the text, have been divided 

mto syllables, and the accented syllables designated. 

An ample Glossary of technical terms has also been 

appended to tiie work, to which reference should be 

made. 

It is recommended that the subject be examined in 
the form of topics. The questions in Italics are de- 
signed for this method of recitation. The teacher 
may call on a pupil of the class to describe the anal 
! omy of an organ from an anatomical outline plate ; 

afterwards call upon another to give the physiology 
of the part, while a third may state the hygiene, after 




10 TO TEACHERS AND PARENTS. 

which, the questions at the bottom of the page may 
be asked promiscuously, and thus the detailed knowl- 
edge of the subject possessed by the pupils will be 
tested. 

At the close of the chapters upon the Hygiene of 
the several portions of the system, it is advised that 
the instructor give a lecture reviewing the anatomy, 
physiology, and hygiene, of the topic last considered. 
This may be followed by a general examination of 
the class upon the same subject. By this course a 
clear and definite knowledge of the mutual relation of 
the Anatomy, Physiology, and Hygiene, of different 
parts of the human body, will be presented. 

We also suggest the utility of the pupils' giving 
analogous illustrations, examples, and observations, 
where these are interspersed in the different chap- 
ters, not only to induce inventive thought, but to 
discipline the mind. 

To parents and others we beg leave to say, that 
about two thirds of the present work is devoted to a 
concise and practical description of the uses of the 
important organs of the human body, and to show 
how such information may be usefully applied, both 
in the preservation of health, and the improvement of 
physical education. To this have been added direc- 
tions for the treatment of those accidents which are 
daily occurring in the community, making it a treatise 
proper and profitable for the family library, as well 
as the school-room. •- 
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CHAPTER I. 



GENEllAL REMARKS 



1. Anatomy is ihe science which treala of ihe strucitire 
end relalions of the dliTcrenl pnrts of animals and plants. 

2. h is divided into Vegetable and Animal anatomy. The 



Human anatomy, 
gs ; and Cmnparalive 
of the lower orden 






latter of these divisions is subdivided 
which considers, exclusively, human beii 
anatomy, which treats of the mechanism 
of animals. 

3. Physiology treats of the functions 
of animals and plants. Another definiti< 
life." 

4. This is also divided into Vegetable and Animal physit 
ogy, as it treats of Ihe vegetable or animal kingdi 
Jnto Human and Comparatiee physiology, as it describes the 
vital functions of man or the inferior animals. 

5. Hygiene is the art or science of mnintoining health, oi 
B knowledge of those laws by which health maybe preserved. 

6. The kingdom of nature is divided into organic and in- 
organic bodies. Organic bodies possess organs,- on whose 

I- What is uiBtomj 7 2. How in it ilivided T Hqw is tha inttcr diviBioii 
■Dbdividcdl S. What ia pliytiologyT Give aiiolhor deHDition. 4. Huw ih 
(ibyeioloyy divided T Oi™ »iubdivi8ion. 5. What iihrgione] 6. DcHna 
organic bodiee. 
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14 ANATOMY, PHYSIOLOGY, ANI HYGIENE. 

action depend their growth and perfection. This divii i 
ncludes animals and plants. Inorganic bodies are de^ oid if 
organs, or instruments of life. In this division are classed 
the earths, metals, and other minerals. 

7. In general, organic matter differs so materially from 
inorganic, that the one can readily be distinguished from the 
other. In the organic world, every individual of necessity 
springs from some parent^ or immediate producing agent ; 
for while inorganic substances are formed by chemical 
laws alone, we see no case of an animal or plant coming 
into existence by accident or chance, or chemical opera 
tions. 

8. Animals and ^XdJiis are supported hy means of nourish" 
ment^ and die without it. They also increase in size by the 
addition of new particles of matter to all parts of their sulh 
stances ; while rocks and minerals grow only by additions ta 
their surfaces. 

9. " Organized bodies always present a combination of 
both solids and fluids ; — of solids, differing in character and 
properties, arranged into organs, and these endowed with 
functional powers, and so associated as to form of the whole 
a single system ; — and of fluids, contained in these organs, 
and holding such relation to the solids that the existence, 
nature, and properties of both mutually and necessarily de- 
pend on each other." 

10. Another characteristic is, that organic substances have 
a certain order of parts. For example, plants possess organs 
to gain nourishment from the soil and atmosphere, and the 
power to give strength and increase to all their parts. And 
animals need not only a digesting and circulating apparatus, 
but organs for breathing, a nervous system, &c. 

Define inorganic bodies. 7. What is said of the difference, in general, be- 
tween organic and inorganic bodies ? 8. What of the growth of organic and 
inorganic bodies ? 9. What do oi^fanized bodies always present 7 10. Give 
another charaeteristic of organized substancei. 




GENERAL SKXARKS. 

Individuality is aa impuriant chura^leriBtic. 
staDce, a large rock may be broken iiiio a aiinbcr of siniillM'.l 
pieces, and yet every fragment will be riick ; but if a 
gonic substance be separated into Iwo or more division^fl 
neither of ihem can be considered an individual. Clnsal/I 
associated with this is the power of life, or vitality, which ia 
the most distinguishing characteristic of organic structure; 
since we find nothing similar to this in the inorganic creation. 

12. Tke distinction hetweea plants and animals is also of 
much importance. Animals grow proporttoiutlly \ 
directions, while plants grow upwards and downwards from ftJ 
collet only. The food of animals is organic, while thai of 1 
plants is inorganic ; the latter feeding entirely upon the elo*! 
menta of the soil and atmosphere, while the former subsiit.! 
upon the products of the animal and vegetable kingdor 
The size of the vegetable is in most cases limited only by the 
duration of existence, as a tree continues to put forth new 
bfdnches during each period of its life, while the animal, at a 
certain time of life, attains the average size of its species. 

13. Oue of the most important distinctions between a 
mals and plants, is the different effects of respiration. Ani- 
mals consume the oxygen of the atmosphere, and give oft j 
carbonic acid ; while plants take up the carbonic acid, and 1 
restore to animals the oxygen, thus affording an admirable! 
example of the principle of compensation in nature. 

14. Bui the decisive distinctions between animals and J 
plants are sensation and voluntary motion, ihe power of ao- I 
quiHng a knowledge of external objects through the senses, T 
and the ability to move from place lo place at will. These ^ 

11. What 19 said oF the individuality of organized and inoiganiii 
What is ciaseiy iissuciated witb this 1 U. Give a diatipclion t>v 
■■!■ and planlB aa regardH growth. The foud oT animals and plan 



d plantgl II. Wbit ue the dedrira dlatinottou 



Jttou^^^J 



16 ANATOMY, PHYSIOLOGY, AND HYGIENE. 

are the characteristics which, in their fullest development in 
man, show intellect and reasoning powers, and thereby m a 
greater degree exhibit to us the wisdom and goodness of the 
Creator. 

15. Disease, which consists in an unnatural condition of the 
bodily organs, is in most cases under the control of fixed laws, 
which we are capable of understanding and obeying. Nor 
do diseases come by chance ; they are penalties for violating 
physical laws. If we carelessly cut or bruise our flesh, pain 
ind soreness follow, to induce us to be more carefiil in the 
future ; or, if we take improper food into the stomach, we 
are warned, perhaps immediately by a friendly pain, that we 
have violated an organic law. 

16. Sometimes, however, the penalty does not directly fol- 
4ow the sin, and it requires great physiological knowledge to 

be able to trace the effect to its true cause. If we possess 
good constitutions, we are responsible for most of our sick- 
ness ; and bad constitutions, or hereditary diseases, are but 
the results of the same great law, — the iniquities of the 
parents being visited on the children. In this view of the 
subject, how important is the study of physiology and hygiene ! 
For how can we expect to obey laws which we do not under- 
stand ? 



15. What is said of disease ? 16. Why is the study of physiology and 
t y gic D e im portant ? 




CHAPTER II. 



BTRUCTTTEE O? MAN. 
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fluid thai 
I, and no solid matter 



17. In the atructure of the human budy, liiere is 
r fluids and solids. These are essc^ntially the same. 

one is readily changed into the other. There i 
does not contain solid matter i. 
ihat is destitute of Ruid. 

18. In diflcreut individuals, and at diRerent periods of life 
the proportion of fluids and solids varies. In youth, the fluids 
are more abundant than in advanced life. For this reason, 
the limba in childhood are soft and round, wliile in old age 
they assume a hard and wrinkled appearance. 

_ 19, The fluids not only contain the materials from which 
(Very part of the body is formed, but they are the medium 
iveying the waste, decoyed particles of matter from ilie 
Irstom. They have various names, according to their nature 
Knd irincLioD ; as, the blood, and the bile. 

, The solids are formed from the fluids, and conaequent- 
y they are reduced, by chemical analysis, to the same ultimate 
Elements. The particles of matter in solids are arranged 
Lrariously ; sometimes \a fibres, (threads,) somelimea in lam'i- 
uAte, (plates,; sometimes homogeneously, as in basement 
(Appendix A.) 
21. The parts of the body are arranged into Fi'bres, Pa 
bk'u-^t, lYj'stiM, Or'gans, Ap-pa-ra'las-ea, and Sys'Ums. 



17. What sutstanow outer into tha structure of the hunmn body f Ate 
they esaentiBily the same ■ 18. What is eaid of those subatonciB ii diffrr- 
Mit period* of iite? 19. What offices dd the fluids of the a j» tern pirforni i 

"7h« is said of the sulidt ? How are the pnrlitles of matter ar 

d in rolids? 21. Gire an amingenieiil of the paiWut ttie Ijui-^, 



f^ 



18 AVATOttY, PHrSIOLOQY AND HTGIAHR. 

22. A PiBKE is B thread of exceeding finenesB. It is either 
cylindriform or flattened. 

23. A FASCICULUS is the term applied to several fibre* 
united. Iti general characteristics are the same as fibres. 

24. A TISSUE is a term applied to several difierent solids 
of the body. 

25. An oBGAN is composed of tissues so arranged as to 
form an instrument designed for action. The action of an 
organ is called iia Junction, or use. 

Example. The liver is an organ, and the secretion of the 
bile from the blood is one of its functions.* 

26. An AFFABATUS is an assemblage of organs designed 
to produce certain results. 

Example. The digestive apparatus consists of the teeth 
■tomacb, liver, d«;., all of which aid in the digestion of food. 
Fig. 2. 




Fig. 3. BaprHBnD ■ ponion of 



37. The term system is applied to an assemblage of 
organs arranged according to some plan, or method ; as the 
nervous system, the respiratory system. 

* Where ezuDples and obeervstiona ate given oi ezperimenta 
•uggeated, let the pupil mention other tmalogous ones. 

£2. Define i fibre. 23. Define & fiuciculiu. 21. Define & tiuue. 25. De- 
fine sn oi^ui. What ia the action of an organ called } Gite example!. 
tfoUton eihtr txampia. 26. What ia an appaistua i Qitc an eiamidg 
27. How ii the term ijetem applied i 
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28. A TISSUE 19 a simple form of orgoaizeil 
■tance. li is flexible, and formed of fibres inlerwovea 
*arioii9 ways ; as, the ceiluiar tissue. 

29. However various all organs muy appear in their struc- 
ture and composition, it is now supposed that they cnu be 
reduced to a few tissues ; as, ilie Cel'lu-Iar, Oise-ou», Mus'eu- 
lar, Mtt'coua, Ner-vous, isc. (Appendix B.) 

30. The CELLDLAB TISSUE," DOW Called the artolar tissue, 
consists of small fibres, or bands, interlaced in every direc* 
fion, so as to form a. nei-work, with numerous interslices thai 
communicate freely with each other. These interstices are 
filled, during life, with a fluid resembling the serum of blood. 
The use of the areolar tissue is to conned together or] 
and parts of organs, and to envelop, fix, and protect ihe 
teU and nerves of organs. 



1 




hj. S. J 

Observations. Ist. When this fluid becomes loo great i 
qunntity, in consefiiience of disease, the patient labors under 
general dropsy. The swelling of the feet when standing, and 
their return to a proper shape during the night, so of^en 
noticed in feeble persons, furnish a striking proof both of ths ] 
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20 ANATOMY, PHYSIOLOGY, AND HYGIENE. 

existence and peculianty of this tissue, which allows the 
duid to flow from cell to cell, until it settles in the lower ex 
tremities. 

2d. The free communication between the cells is still 
more remarkable in regard to air. Sometimes, when an ac- 
cidental opening has been made from the air-cells of the 
lungs into the cont iguous cellular tissue, the air in respiration 
has penetrated every part until the whole body is so inflated 
as to occasion suffocation. Butchers often avail themselves 
of the knowledge of this fact, and inflate their meat to give it 
a fat appearance. 

31. " Although this tissue enters into the composition of all 
organs, it never loses its own structure, nor participates in the 
functions of the organ of which it forms a part Though 
present in the nerves, it does not share in their sensibility ; 
and though it accompanies every muscle and every muscular 
fibre, it does not partake of the irritability which belongs to 
these organs." 

32. Several vaneties of tissue are formed from the cellular ; 
as, thcj Sefrous^ Der'moid^ Fi'hrous^ and several others. 

33. The SEROUS tissue lines all the closed, or sac-like 
cavities of the body ; as, the chest, joints, and abdomen. It 
not only lines these cavities, but is reflected, and invests the 
organs contained in them. The liver and the lungs are thus 
invested. This membrane is of a whitish color, and smooth 
on its free surfaces. These surfaces are kept moist, and pre- 
vented from adhering by a serous fluid, which is separated 
from the blood. The use of this membrane is to separate 
organs, and also to facilitate the movement of one part upon 
another, by means of its moist, polished surfaces. 

34. The DERMOID tissue covers the outside of the body. 

Give observation 2d. 31. What is said of the identity of this tissue ? 
82. Name the yarieties of tissue formed from the cellular. 33. Where la 
the serous tissue .found ? What two offices does it perform ? Give its 
sttnoture What is the use of this membrane ? 



STKtJTORB or MAS. 

U is called ihe cu'fis, (skin.) This membrano is c ontinuum 
with the Diucotis at the various oriiices of Uie body, and in 
these siluatioiis, from the similarity of tlicir structure, 
difficult to distinguish between them. 

ObiematioTts. 1st. la consequence of the contiauity 
similarity of structure, there is close sym|)athy between 
mucous and dermoid membranes. If the functions 
skin are disturbed, aa by a chill, it will frequently i 
catarrh, (cold,) or diarrhcea. Again, in consequence of this 
intimate sympathy, lliese complaints can be relieved by 
citing a free action in the vessels of ihe skin. 

2d. It is no uncommon occurrence that diseased or in>' 
tated conditions of the mucous membrane of the stomach 
intestines produce diseases or irritations of the skin, as is seen 
in ihe rashes attendant on dyspepsia, and eating certain spe. 
cies of fish. These eruptions of the skin can be relieved 1^ 
removing the diseased condition of the stomach. 

35. The FiBHOTTs tissue consists of longitudinal, paralli 
fibres, which are closely united. These fibres, 
ations, form a thin, dense, strong membrune, like that which 
lines the internal surface of the skull, or invests the external 
surface of the bones. In other instances, they form strong, 
inelastic bands, called Ug'a-menls, which bind one bone tc 
another. This tissue also forms ten'doTts, {white cords,) bj 
which the muscles are attached to the bones. 

Ohservalion. In the disease called rheumatism, the fibrous 
tissue is the part principally affected ; hence the joints, where 
tliia tissue is most abundant, suffer most from this affection. 

36. The ADIPOSE tissite is so arranged as to form distinct 
hags, or cells. These contain a substance called fat. This 

31 Describe the dermoid tiEsue. Wliat is eaid of the sympathy between 
the functiom of the Ekiii and muions memhtano ) Give another instance 
nf the sympathy hetween these membraneB. 35. Of what doea tho fihroiu 
list r How do thesB appear inaome nituations i How in aUunI 
ue ia genfiTnlly alfbated in rheumatism i ^_ 
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tissue is principally found beneatli the skin, abdominal mus- 
ctes, and around the lieart and kidneys ; while none is found 
in the brain, eye, ear, nose, and several other organs. 

Observation. In those individuals who are corpulent, there 
is in many instances, a great deposit of this substance. This 
tissue accumulates more readily than others when a peison 
Incomes gross, and is earliest removed when the system 
emaciates, in acute or chronic diseases. Some of the masses 
become, in some instances, enlarged. These enlargementi 
are called adipote, or fatty lumori. 
Pig. 4. 




37. The CAEiUiASl^Qiip tissue is firm, smooth, and highly 
elastic. Except bone, it is the hardest part of the animal 
frame. It tips the ends of the bones that concur in forming 
a joint Its use is to facilitate the motion of the joints by it& 
smooth surface, while its elastic character diminishes the 
shock that would otherwise be experienced if this tissue were 
inelastic 






STEUCTrRE OP MAK, 



The OSSEOUS Tissre, in composilion and airangei 
iter, varies at different periods of life, and in dJITcrei 
In some instances, tlie bony mailer is disposed 
plates, while in other inslanceH, the arrongement is cylindrical. 
Sometimes, the bony matter is dense and compact ; again, it is 
spongy, or porous. In the centre of the long bones, a spnca 
is left which is filled with a fatly substance, called mar' 
Observation. Various opinions exist among physiologisU in 
Some suppose it serves as i^i 
liile others, thai ii keeps the baneBl 
from becoming diy and brittle. The latter opinion, however, 
has been called in question, as the bones of the r{ 

than iliose of the chtlil, and ihr^y an' 
likewise more brittle. 
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Incrtiuw In Diimhrr, u they Approach Iha artlculalk 
■rhicb ua vary arm and iDlld. 3, Tfas c«v[ty tbat i 

39. The MDsouLAK tissite is composed of many fibres, 
hat untie to form fasciculi, each of which ia enclosed in a 
delicate layer of cellular tissue. Bundles of these fasciculi 
constitute a muscle. 

Observation. A piece of boiled beef will clearly illQsiralo 
lh<! arrangement of muscular fibre. 
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40. The MXTCOus tissue differs from the serous by its 
lining all the cavities which commuoicate with the air. The 
nostrils, the mouth, and the stomach afford examples. The 
external surface of this membrane, or that which is exposed 
to the air, is soft, and bears some resemblance to the downy 
rind of a peach. It is covered by a viscid fluid called mu'cus. 
This is secreted by small gland-cells^ called ep^'th^lua^ or 
secretory cells of the mucous membrane. The use of this 
membrane and its secreted mucus is to protect the inner sur- 
face of the cavities which it lines. 

Observation. A remarkable sympathy exists between the 
remote parts of the mucous membrane. Thus the condition 
of the stomach may be ascertained by an examination of the 
tongue. 

41. The NERVOUS tissue consists of soft, pulpy matter, 
enclosed in a sheath, called neu-ri-lem'a. This tissue consists 
of two substances. The one, of a pulpy character and gray 
color, is called cin-e-ri'tious, (ash-colored.) The other, of o 
fibrous character and white, is named med'ul'la-ry^ (marrow- 
like.) In every part of the nervous system both substances 
are united, with the exception of the nervous fibres and fil«- 
ments, which are solely composed of the medullary mattei 
enclosed in a delicate sheath. 



40. How does the mucouf differ from the serious tissue 7 What it 
the appearance of the external surface of this membrane 7 Where is thu 
macoi secreted 7 What is the use of this membrane 7 41. Of what docs thv 
oenroui tissue consist 7 Describe the two substances that enter loto the 
composition of the nervous tissue. 
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CHAPTER lit 

HEMISTRT Q¥ THE HUMAN BODY. 



42, An uLTiMiTB ELEMENT IS ihc Simplest fonn of mnn«r 
Vi'ilh which we are acquainted ; as gold, iron, &c. 

43. These elcmeats are divided into metallic 
non-j/ielallic substances. The metallic substances are Pff- 
tas'si-um., So'di-nta, Cal'ci-am, Mag-nfiti-juay A-lv'min-um, 
Tron, Man'ga-nae, and Cop'per. The aon-metailic sub 
stances are Ox'y-geri, Hi/'dro-gen, Car'bon, Ni'lro-gm, Si-W- 
ci-vm, Pkoi'pkor-us, Sul'p/mr, Chlo'rine, and a few others. 

44. Potash (potassium united with oxygen) is found in j 
the blood, bile, perspiration, milk, &c. 

45. Soda (sodium combined with oxygen) exists in the ' 
muscles, and in the same fluids in which potash is found. 

46. Lime (calcium combined with oxygen) forms the pri 
cipal ingredient of the bones. The lime in them is combined ' 
with phosphoric and carbonic acid. 

47. Magnesia (magnesium combined with oxygen) e 
in the bones, brain, and in some of the animal fluids ; as t 

48. SiLEx (ailicium combined with oxygen) is 
the bair and in some of the secreKons. 

49. Ibon forms the coloring principle of the red globules 
of the hlood, and is found in every pari of the system. 

Obgervaii/'n. As metallic or mineral substances enter ii 
the ultimate elements of the body, the assertion that all min- 
erals are poisonous, however small the quantity, is an 

tZ. Whit ig in ultimite «lfmenl7 Ciive emmptei. 13. How 
diiidedT Name the meUlbc aubBUncea, Nnme thenon-meliillicsii 
*l. What imaid of jjolMli I 45. OfiodBT 46. Oflime? 47. Ofm 
i8. or lilei T 43. What fDnns the colonog priiu:i)le of Uie blood 
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Ohaervation, Gelatin is known from other organic principles 
by its dissolving in warm water, and forming " jelly." When 
dry, it forms the hard, brittle substance, called glue. Isin- 
glass, which 16 used m the various mechanical arts, is obtained 
from the sounds of the sturgeon. 

61. Mucus is a viscid fluid secreted by the gland-eells, or 
epithelia. Various substances are included under the name 
of mucus. It is generally alkaline, but its true chemical 
character is imperfectly understood. It serves to moisten and 
defend the mucous membrane. It is found in the cuticle, 
brain, and nails ; and is scarcely soluble in water, especially 
when dry. (Appendix C.) 

62. OsMAzoME is a substance of an aromatic flavOT. It is 
of a yellowish-brown color, and is soluble both in water 
and alcohol, but does not form a jelly by concentration. 
It is found in all the fluids, and in some of the solids ; as 
the brain. 

Observation. The characteristic odor and taste of soup are 
owing to osmazome. 

63. There are several acids found in the human system ; 
as the A'C&tic^ BeU'Zo'ic^ Ox'ol'ic^ Uric, and some other sub- 
stances, but not of suflicient importance to require a particu- 
lar description. 

How U it 'known from other organic principles ? 61. What is said of 
aancus ? 62. Of osmazome ? To what are the taste and odor of i oup 
•wing ? 63. What acids are found in the system ? 
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CHAPTER IV. 



THE BOXES. 



64. The bones are finn and hard, and of a dult whiti 1 
color In all the liigher orders of animuls, among whic 
niiin, they are in ilie Ulterior of the body, while in lohaier^^ 
crabs, Sic., they are on the outside, forming a case whictk] 
protects the more delicate parts from injury. 

65. In the mcchaniam of man, the variety of movemonta i 
lie is called to perform requires a correspondent variety of \ 
cumponeni parta, and the different bones of the system oi 

so admirably adajited to each other, that they admit of nt 
mcrous and varied inolions. 

G6. When the bones composing the skeleton are united by I 
nuUiral ligaments, they form what is called a nalural akrlelan , 
whtn united by uires, what is termed on artijicial skelttou. 

67. The elevations, or p rot u be ranees, of the bones ur» I 
called proe'ea-sea, and are, generally, tlie points of attach^ 1 
racDl fur the muscles and ligamenis. 



I mailer. 



ANATOMY OF THE BONES. 



The BONES are composed of both animal and earthy 1 
The earthy portion of the bones gives Ihem solidity | 
eoglh, while ihe animal part endows them with vitality 



64. What is Bud of the bones > GS. Is thers an adaplat 
of the tfstem to the ofliccB they are required to perfonn i 
nalural Bkelelonf What an aFtlfloial? 67. What part o I 
called pracees» ? 6»— 73, Gim the ttnicture of the bmif- 
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Experiments, 1st. To show the earthy without the animal 
matter, bum a bone in a clear fire for about fifleeh minutes, 
and it becomes white and brittle, because the gelatin, or ani 
mal matter of the bone, has been destroyed. 

2d. To show the animal without the earthy matter of the 
brines, immerse a slender bone for a few days in a weak acid, 
(Due part muriatic acid and six parts water,) and it can then 
be bent in any direction. In this experiment, the acid has 
removed the earthy matter, (carbonate and phosphate of Imie,) 
yet the form of the bone is unchanged. 

6d. The bones are formed from the blood, and are sub- 
jected to several changes before they are perfected. At their 
early formative stage, they are cartilaginous. The vessels of 
the cartilage, at this period, convey only the lymph^ or white 
portion of the blood ; subsequently, they convey red blood. 
At this time, true ossification (the deposition of phosphate and 
carbonate of lime) commences at certain points, which are 
called the points of ossification. 

70. Most of the bones are formed of several pieces, or 
centres of ossification. This is seen in the long bones which 
have their extremities separated from the body by a thin 
partition of cartilage. It is some time before these separati^ 
pieces are united to form one bone. 

71. When the process of ossification is completed, there 
is still a constant change in the bones. They increase in 
bulk, and become less vasciilar, until middle age. In ad- 
vjmced life, the elevations upon their surface and near the 
extremities become more prominent, particularly in individ- 
uals accustomed to labor. As a person advances in years, 
the vitality diminishes, and in extreme old age, the earthy 

How can the earthy matter of the bones be shown ? The animal i 
09. What is the appearance of the bones in their early formative stage ? 
When does true ossification commence ? 70. How are most of the bones 
formed ? 71. What is said of the yarious changes of the bones afUr 
muJAcation ? 



I THE BONES. 



oii8«quently, the bones sn 



■ubstance predoini 
tremely brittle. 

Ti. The fibrous nienibrane that invtjata the bones is cnJ ed 
ptr-i-og'te-um; tliai which covere the canil&gefl is oJled 
per-i-ehan'dri-um. WheD this membrane invesD the ^ull, 
it iit called per-Uera' 
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73, The PEBioa iEiiM is a firm membmne immediately in 
vealing ihe bones, except where tliey are tipped with cartilage, 
and ihe crowns of the teeth, which are protected by enamel. 
This inembraDe has minute nerves, and when healthy, poa- 



, 72. Whi 
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sesses but little sensibility, ft is*th^ nutrient membrane of 
the bone, endowing its exterior with vitality; it also gives 
nsertion to the tendons fuid connectmg ligaments of the 
joints. 

74. There are two huadred and eight* bones in the human 
body, beside the teeth. These, for convenience, are divided 
into lour parts : 1st. The bones of the Head, 2d. The bones 
of the Trunk. Sd, The bones of the Upper Extremities 
4th. The bones of the Lower Extremities, 

75. The bones of the head are divided into those of the 
Skull^ Ear^ and Face, 

76. The SKULL is composed of eight bones. They are 
formed of two plates, or tablets of bony matter, united by a 
porous portion of bone. The external tablet is fibrous and 
tough ; the internal plate is dense and hard, and is called 
the vitfre'Ous^ or glassy table. These tough, hard plates 
are adapted to resist the penetration of sharp instruments, 
while the different degrees of density possessed by the two 
tablets, and the intervening spongy bone, serve to diminish 
the vibrations that would occur in falls or blows. 

77. The skull is convex externally, and at the base much 
thicker than at the top or sides. The most important part of 
the brain is placed here, completely out of the way of injury, 
unless of a very serious nature. The base of the cranium, 
or skull, has many projections, depressions, and apertures ; 
the latter affording passages for the nerves and blood- 
vessels. 

* Some anatomists reckon more than this number, others less, fox 
the reason that, at different periods of life, the number of pieces of 
which one bone is formed, varies. Example. The breast-bone, in 
infancy, has eigJa pieces ; in youth, three ; in old age, but one, 

74. How many bones in the human body ? How are they divided ' 
75 — 81. Give the anatomy of the hones of the Jtead. 75. How are the bones 
of the head divided ? 76. Describe the bones of the skull. 77. What 
is the form i«f the bkull ? What does the base of the skull present ? 
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78. Tlie bonea of ihe craniuin are uiiiieJ by rugged | 
edges, called sut'ura. The edges of eoch bone interlock I 
with each other, producing a. union, siyled, in carpentry, dors' 
tailing. They inierrupl, in a measure, the vibratiooB pro- 
daced by external blows, and also prevent fractureB from 
extending as far as they otherwise would, in one uoniiiiued 
bone. From infancy to the twelfth year, the sutures ure 
imperfect ; hut, from that time to thirty-five or forty, they An 
distinctly nmrked j in old age, they are nearly obliterated. 
Fig- r. 




79. We find as great a diversity in the form and i 
of the skull-bone, as in the expression of the face. The head 
of the New Hollander is small ; tluil of the African is c 
pressed ; while the Caucasian is distinguished for the beautiful 
oval form of the head. The Greek skulls, in texture, are 
close and fine , while the Swiss are sof\er and more open. 

78. How are the bonea or the ikull united 1 Wbit ue the uaes of Iha 
•otQiBB ? Mention the appearaoce of the suluiea K different agei. What 
don fig. 7 repiaaeati 79. Whnt a mid retpwling llie foim uid teituii 
•f the ekull in different nsdona } 
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)^0. tn eiich eab are four very smsU bones. They aid in 
hearing. 

In the FACE are fourteen bones, some of which serve 
for ihe aitachmenl of powerful muscles, which are more or 
leas called into action in maalicating food; others retain in 
place the soft parts of the face. 




Fig. B. I, TlH ftoDUl, or bone of lh« Corebsni 
Icmpriml bn^ne. 4, The cygocoallc proceu of the temponl bone. &, Tha nialnr 
(clidok) IWDfl. 6, Tbn Hiperior maiillaty bon«f (upper Jaw.) 7, The vunier, that 

9, The avny tor Ibe eye. 

82. The TEiJPiK has fifty-four bones — iwenty-four Bi6* ,• 
twenty-four bones in the Spi'nal Column, (back-bone ;) four 
in the Pel'vU ; the Sttr'nwn, (breasl-bone ;) and the Os hy- 
aid'es, (the bone at the base of the tongue.) They are so 
arranged as to form, with the soft parts attached to them, two 
cavities, called the Tho'rax (chest) and Ab-do'meTU 



'S3. The TUORAz is formed by the slenium in fran! ; ihe 
^H, at tlie sides ; and the twttve dorsal bonea of the spinnt 
eohtmn, posteriorly. The naluml form of the chest is b 
with its apex above ; but fashion, in many instances, hu 
ly inverted lliis order. This cavity cuDtaios the luofra, beut;. 
Btd large blood-vessels. 

Kg. e. 
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84. The STERWiTM is composed of eight pieces in the child. 
These unite and form but three parts in the adult In youlh, 
the two uppei portions are converted into bone, while the 
lower portion remains cartilaginous and flexible until extreme 
old age, when it is often converted into bone. 

85, The RIBS are coimected with the spinal column, and in- 
crease in length aa far as the seventh. From this they succes- 

83, Dpanrlbe the Charii. Eiplup ig. ». 84, Describe Ibi Blaruuni 
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sively become shorter. The directioa ol* the ribs from above, 
downward, is oblique, and their curve dimmishes from the first 
to the twelfth. The external surface of each rib is convex ; the 
internal, concave. The inferior, or lower ribs, are, however, 
very flat. 

86. The seven upper ribs are united to the sternum, 
through the medium of cartilages, and are called the true ribs. 
The cartilages of the next three are united with each other, 
and are not attached to the sternum; these are csAled false 
ribs. The lowest two are osiWed Jloating ribSy as they are not 
connected either with the sternum or the other ribs. 

87. The SPINAL column is composed of twenty-four pieces 
of bone. Each piece is called a vert'S'breu On examining 
one of the bones, we find seven projections, called processes ; 
four of these, that are employed in binding the bones together, 
are called articulating processes ; two of the remaining are 
called the transverse ; and the other, the spinous. The last 
three give attachment to the muscles of the back. 

88. The large pan of the vertebra, called the body, is 
round and spongy in its texture, like the extremity of the 
round bones. The processes are of a more dense character. 
The projections are so arranged that a tube, or canal, is formed 
immediately behind the bodies of the vertebree, in which is 
placed the me'duL'la spi-na'lis^ (spinal cord,) sometimes 
called the pith of the back-bone. 

89. Between these joints, or vertebrae, is a peculiar and 
highly elastic substance, which much facilitates the bending 
movements of the back. This compressible ^shion of car- 
tilage also serves the important purpose of difiusing and 
diminishing the shock in walking, running, or leaping, and 
tends to protect the delicate texture of the brain. 

86. How are the ribs united to the stemum ? 87. Describe the spinal 
column. 88. Oive the straotore of the vertebra. Where is the spinal 
cord placed ? 89. What is f laced between each vei :ebra What is 

tts use ? 



^ 



90. Another provision fur ihe pruiection of iJie bruin, 
which beara convincing proof of the wisdom and beneficBnco 
of the Creator, is the antero-iioslerior, or forward and buck- 
ward curve of the spinal column. Were it a straight column, 
elanding perpendicularly, the slightest jar, in walking, would 
cause it to recoil with a sudden jerk ; because, the weight 
bearing equally, the spine would neither yield lo Ihe one side 
nor the other. But, shaped as it is, we find it yielding tn the 
direction of the curves, and thus ihe force of the shock ii 
diffuBed, 

Fig. 10. Fig. 11. 




of the vertebrffi 
. column of a 



Ohseniation. A good idea of the i 
may be obtained by examining the 
domestic animal, as the dog, cat, or pig. 

91. The PELVIS is composed of four bones ; the two in* 
nom-i-tia'ta, (nameless bones,) the saferum, and the codcyx. 

92. The iMNOMiNATUM, in the child.consista of three pieces. 

90. What ia said of the currea of the spinal column ? What it 
represontcdbyfig, 10? By fig. 11 f How can the struoture ot the Tertcbrio 
beieen; 91. Of ho» mimy bones is the pelns eompOBed I 92. Whnt ii 
■ud of the innDminatiim in the child 1 J 
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These, in the adult, become united, and consfitute but one 
bono. In the sides of these bones is a deep sockel, or 
depression, like a cup, called the ac-f.-tab'v-htm, in which the 
round head of the thigh-bone is placed. 

93. The SACRtTM, so called because the ancienla offered it 
in sacrifices, is a wedge-shaped bone, that is placed between 
the innominata, and to which it is hound by ligaments. Upon 
its upper surface it connects with ihe lower vertebra. At its 
inferior, or lower angle, it is united to the coccys. It im 
concave upon its anterior, end convex upon i 




94. The COCCYX, Ln infants, 
which, in youth, become united and form o 
the terminal extremity of the spinal column. 
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CHAPTER, V. 

NATOMY OF THE BONES, CONIINUBI 

95. The bonea of the upper and lower limbs are enlarge: 
at each extremity, and have projections, or processes. To 
these, the tendons of muscles and ligaments are attached, 
which connect one bone with another. The shaft of these 
bones is cylindrical and hollow, and in structure, their exterior 
surface is hard and compact, while the interior portion is 
of a reticulalsd character. The enlarged extremities of the 
round bones are more porous than the main shaft. 

96. The trpPEK extbemities contain sixty-four boues — 
the Scapfu-la, (shoulder-blade ;) the Clav'i-cle, {collar-bone ;) 
the Hu'mer-Tis, (first bone of the arm ;} the Ul'Tia and Ra'di- 
us, (bones of the fore-arm ;) the Car'pus, (wrist ;) the Met-a- 
car'piu, (palm of the hand ;) and the Pha-lan'get, (fingers 
and thumb.) 

97. The GLAY1CI.B is attached, at one extremity, to the 
sternum ; at the other, it is united to the scapula- It is shap^ 
like the Italic f. Its use is to keep the arms from sliding 
toward the breast. 

98. The SCAPULA is situated upon the upper and back part 
of the chest It is Hat, thin, and of a triangular form. This 
bone lies upon and is retained in its position by muscles. By 
their contractions it may be moved in different directions. 

99. The mjMERns is cylindrical, and is joined at the elbow 
with the ulna of the fore-arm ; at the scapular extremity, it is 

9fi— 104. OivethtamOomy of t}ieboaetof the upper extremiiUs. 96. Givs 
the (ttucmre of the bones of the eitrenutiea. 96. How miiny bonoa in 
upper extrenii del P Name them. 97. Give the ottachmeDta of ths 
■laTfcle. Whit is iU uief 98. Describe the scapuln. How » it t«- 
iti poaitioti t >9. Detoribe the liumemB. 
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100, The CLHA articulates with the humerus at the elbow, 
and forms a perfect hinge-juint. This bone is situated on the 
inner Bide of the fore-arm. 



What h repr«enteiJbTfiK. 13? Byfi^. 14! 100 De»< 



101. Thj RAiiifs articulates with ihe bones of lli« c 
an(! forms the wrisi-joiai. This bone is siluated uo ill' 
side of ihe fore-iirm, {the side on which the thumb is pliiced.|d 
The ulna and radius, at their extremitiea, articulate wiili e 
cither, by whioli imioQ the hand is made to rotate, pennittiv 
its complicated and varied n 

102, The CARPUS is composed uf eight bones, rang^di 
two rows, and so fimiiy bound togetlier, ta to [wii! 
Bjiiall amount of n] 




Fl?. IS. 10. 10, 10, Thei 
gnr-titiim. 19, 13, Secona n 
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103. The METACARPUS is 



of five bones, upon fou 



which the first range of the finger-bones is placed ; and 
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Upon liie other, the first bone of the thumb. The five meta 
carpal bones articulate with the second range of carpal bones. 

104. The PHALANGES of the fingers have three ranges 
of bones, while the thumb has but two. 

Observation. The wonderful adaptation of the hand to all 
the mechanical ofiices of life, is one cause of man^s superior- 
ity over the rest of creation. This arises from the size and 
strength of the thumbs, and the different lengths of the fimgers. 

105. The LOWER extremities contain sixty bones — the 
Fdmur^ (thigh-bone ;) the Pa-tel'la^ (knee-pan ;) the TWi^ 
(shin-bone ;) the Fib'u-la^ (small bone of the leg ;) the Tar'sus^ 
(instep ;) the Met-a-tar^sus^ (middle of the foot;) and the Pha" 
lan'gesy (toes.) 

106. The FEMUR is the longest bone in the system. It 
supports the weight of the head, trunk, and upper extremities. 
The large, round head of this bone is placed in the acetabu- 
lum. This articulation is a perfect specimen of the ball and 
socket joint. 

107. The PATELLA is a small bone connected with the tibia 
by a strong ligament. The tendon of the ex-tens'or muscles 
of the leg is attached to its upper edge. This bone is placed 
on the anterior part of the lower extremity of the femur, and 
acts like a pulley, in the extension of the limb. 

108. The tibia is the largest bone of the leg. It is of a 
triangular shape, and enlarged at each extremity. 

109. The FIBULA is a smaller bone than the tibia, but of si in 
liar shape. It is firmly bound to the tibia, at each extremity. 

110. The TARSUS is formed of seven irregular bones, which 
are so firmly bound together as to permit but little movement. 



104. How many ranges of bones have the phalanges ? 105 — 112. CHve 
the anatomy of the bones of the lower extremities. 106. How many bones 
in the lower extremities ? Name them. 106. Describe the femur. 
107. Describe the patella. What is its function ? 108. What is the 
largest bone of the leg called ? What is its form ? 109. What is Mid 
of the fibula ? 110. Describe the tarsus. 




mnjiit. ID whicli the lugs miuwiaa of Ihc hip uw iiUFliBd. 3, Thn hud of (he fa- 
mut. S, Tba Eilarnal imJeclluB at the fmiiur, cntNid tin eilrrani nondrla. B> Tbi 
iMsnnkl pnlKann, called iHd inurnal nandyle. }, Ttis niftcn of tha kiwar snrem' 
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Ohservation, The tarsal and metatarsal bones are united 
o as to give t!ie foot an arched form, convex above, and con- 



THE BONKS. 

cave below. This structure cnduces lo th 
Btep, anJ ihe weight of the body L 
by the spring of the a 

3 organs. 

112. The PHALANGES (fig. 19) are cotnposed of foiirteca I 
bones ; each of Ibe small toes has three ranges of bones, I 
while the great loe has but two. 

1 13, The JOINTS form an interesting part of the body. In 
their construction, every thing shows the regard thai bos been I 
paid to the security and ihe facility of motion of the pans thm J 
connected together. They are composed of Ihe extremi'.io* I 
of two or more bones, Car'ti-lages. (gristles,) Spn-orni\ 

^^^embmne, and Llg'a-menls. 
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CHAPTER VI. 

PHYSIOLOGY OP THE BONES 



1 



119, Tbe bones are the framework of the system. By 
dieir eolidity and form, they not only retain every part of ilie 
&bric in its proper shape, hut aiford a firm surface for ilie 
attachment of the muscles and ligaments. By means of the 
bones, the human frame presents to the eye a wonderful 
piece of mechanism, uniting the most finished symmetry of 
form with freedom of motion, and also giving security to 
many important organs. 

120, To give a clear idea of the relative uses of the bones 
and muscles, we will quote the comparison of another, though, 

I as in other comparisons, there are points of dii!erence. The 

" bones are to the body what the masts and spars are to she 

I Bhip, — they give support and the power of resistance. The 

muscles are to the bones what the ropes are to the maats and 
spars. The bones are the levers of the system ; by the 
action of the muscles their relative positions are changed. Aa 
the maala and spars of a vessel must be siifficLently firm to 

' sustain the action of the ropes, so the bones must possess tlie 

same quality to sustain the action of the muscles in the 
human body." 

121, Some of the bones are designed exclusively for tho 
protection of the organs which they enclose. Of this number 
are those that form the skull, the aockela of the eye, and the 
cavity of the nose. Others, in addition to the protection they 
^ve to important organs, are useful in movements of certain 

119—128. Give (fit physiology ofths bone>. 119. How miy Ihe bone» bi 
^^ ooagidered? 120. Tn what may tho boao» b« oompuBd ? 131. GUto ft^J 
^^^^ diSerentoScei of Ihe bones. ^^H 



' Kinds. Of this class are tho bonea of the spinal culiiinii, uid^^^| 

ribs. Others are subservient to motioa. Of this class are thV^^H 
upper and lower exireniitics. ^^H 

122. The bones are subject to growth and decay ; to n>^^| 
moval of old, useless mailer, and the deposit of new particles. ^^B 
as in other tissues. This has been tesied by the following ^^H 
experiment. Some of the inferior animals were fed with food 

that contained madder. In a few days, some of the animals 
were killed, ajid their bones exhibited an unusually reddish 
appearance. The remainder of the animats were, for a few 
weeks, fed on food that contained no coloring principle. 
When they were killed, their bones Mhibiied the usual color 
of such animals. The coloring matter, which had been da* ■ 

posited, had been removed by the action of the lymphatics. ^^H 

123. The extremities of ihe bones that concur in forming ^^M 
a joint, correspond by having their respective configuratioiw ' 
recipro cal They are, in general, the one convex, and l?,e 
other concave. In texture they are porous, and consequr Al- 
ly more elastic ftan if more compact. These are covered 

with a. cushion of cartilage. The elastic character of these 
parts acts as so many springs, in diminishing the jar which 
jiiiportanl organs of the system would otherwise receive. 

124. The Bjnovjal membrane secretes a viscous flLid, 
which is called syn-o'vi-a. This lubricating fluid of the joiols 
enables the surfaces of the bones and tendons to move smooth- 
ly upon each other, thus diminishing the friction consequent 
on iheir action. 

Oistrvaliona. 1st. In this secretion ia manifested the skill 
and omnipotence of the Great Architect ; for no machine of 
human mvention supplies to itself, by its own operations, the 
necessary lubricating fluid. But, in the animal frame, it is 



said of th? chnngc 



^^Hj(} What 



F 



A»D HYOllinb 



u d appi ed n the proper place 



HUjiplied in proper quaiiti t 
and at the proper time 

2d. In some casa of njurj and disease the synovial flu d 
is secreted in large quant es and d stenda the sac of th« 
joint. This aiFection s called dropsy of the joint and occurs 
hiost frequently in that of the knee 

125. The function of he I gamen s a o co nei,t and b nd 
together the bones of he sjstem By hem the s nail bones 
of the wrist and foot as ell as the large bones are as sf 
curely fastened as if reta ned by claapa of s eel Son e of 
Ihem are situated w th n the jo nta 1 ke a tentra! cord or 
pivot, (3, fig. 26.) Some wrround t like a I ood and co»- 
lain the lubricating synov al flu d (9 9 fig 25 ) and si 
Ihe fonn of bands at he s de (5 6 fig 23 ) 

Ttg. 26 




J26. By the ligaments the lower jaw is bound to llie t empo - 
tal bones, and the head to ihe nick. They extend the whole 

ialflmd i^ aetnrted in large qa&nt^ 



w 



^ 

tlie outet ^^M 

lapruceM ^^H 

the Iraiu* ^^H 

and ihk ^^H 

; and ihu ^^H 



ing\h of ihe spinal column, in powerful bonds, 
Hurface, between the spinal bones, and from one spi 
10 another. Thay bind the ribs to the vertebra;, 
verse process behind, and to the aternura in front ; and thii 
to the clavicle ; and this to the first rib and scapula ; and ihn 
tost to the humerus. 

127. Tbey also bind the two btmes of the fore-arm at ihe 
elbow-joint ; and these to the wrist ; and these to each other 
and to those of the hand ; and these last to each other and 
to iJiose of the fingers and thumb. In the same maimer, they 
bind the bones of the pelvis together; and these to the femur; 
and this to the two bones of the leg and patella ; and so on, to 
tile ankle, foot, and toes, as in the upper extremities. 




128. The different joints vary in range i 
in complexity of structure. Some permit 
rections, as the shoulder ; some move in two directions, per- 
miiitng only flexion and extension of the part, as the elbow 
while others have no movement, as the bones of the head 
the adult 



entt in lli« aMt^i 



i 
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CHAPTER VII 

HYGIENE OF THE BONES 

The hones increase in size and strength by use, mhili 
'.akened by inaction. E:terci3e favors the depoai* 
tion of both animal and earthy matter, by increasing the 
circulation and nutrition in this texture. For this reason, ihe 
bones of the laborer are dense and strong, while those who 
neglect exercise, or are unaccustomed to manual employment, 
are deficient in size, and have not a due proportion of earthy ' 
matter to give them the solidity and strength of the laboring | 

Obtenation. The tendons of the muscles are attached ' 
near the extremities of the bones. Exercise of the musclea < 
increases the action of the vessels of that part to which the 1 
tendons are attached, and thus increases the nutrition and s 
of this portion of the bone. Hence the joints of an ind 
trious mechanic or farmer are larger than those of ao indi* , 
vidua) who has not pursued manual vocations. 

130. The gelatinous bones of the child are not so t 
adapted for labor and severe exercise as those of an adult, , 
1st. They are liable to become distorted. 2d. Tliey an 
Bolidaled by the deposition of earthy maierial before they are 
fully and properly developed. If a young animal, e 
colt, be put to severe, continued labor, the deposition of earthy I 
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matter is hastened, and the bones are consolidated before 
they attain full growth. Such colts make small and inferio'^ 
animals. Similar results follow, if a youth is compelled t 
toil unduly before maturity of growth is attained. On the 
other hand, moderate and regular labor favors a healthy 
development and consolidation of the bones. 

131. The hind and amount of labor should he adapted to th^ 
age^ healthy and development of the hones. Neither the flexi- 
ble bones of the child nor the brittle bones of the aged man 
are adapted, by their organization, to long-continued, and hard 
labor. Those of the one bend too easily, while those of the 
other fracture too readily. In middle age, the proportions of 
animal and earthy matter are, usually, such aa to give the 
proper degree of flexibility, firmness, and strength for labor, 
with little liability to injury. 

132. The imperfectly developed hones of the young ehUd 
will not hear long-continued exertions or positions tnthout 
injury. Hence the requisitions of the rigid disciplinarian of 
schools, are unwise when he compels his pupils to remain in 
one position for a long time. He may have a " quiet school ; " 
but, not unfrequently, by such discipline, the constitution is 
impaired, and permanent injury is done to the pupils. 

133. The lower extremities, in early life, contain hut a smaU 
proportion of earthy matter ; they bend when the weight of 
the body is thrown upon them for a long time. Hence, the 
assiduous attempts to induce children to stand or walk, either 
naturally or artificially, when very young, are ill advised, 
and of^en productive of serious and permanent evlL The 
" bandy" or bow legs are thus produced. 

What effect has moderate, regular labor upon the growing youth? 
131. What remark respecting the kind and amount of labor ? At what age 
are the bones best fitted for labor ? 132. What effect has long-continued 
exertions or positions on the bones of a child ? What is said of the requi- 
sitions of some teachers, who have the famed <* quiet schools " ? 133. Why 
should not the child be induced to stand or walk, either naturally or utifi 
cially, at too early an aore ? 
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134. The benches or chain for children in a tehool-room \ 

flioald le of such a height as to permit tlnffert to rest on ihejloor. 
[f ihe bcDch is so high as not lo permit the fcei to rest upon I 
the floor, tl;e weight of ihe iiinha l>eluw tlic knue may cause J 
the flexible boae of the tliigh lo becomu curved. The child I 
thus sealed, is inclined to lean forward, contmcling an injitri- j 
ous and ungraceful habil. Again, when the feel are noi sup- 




ported, the child soon becomes exhausted, restless, and unfit 
for study. In the conairuction of a school-room, the benches 
should be of different heights, so as to be adapted to the dif- 
ferent pupils, and Ihey should also have apjiropiiate backs. 



IM. Wh« is Bsid of tho IjenchsB or ptinin 
repreiented by fig. 29 ? Bj fig. 30 7 What 
limba ue not lupported i 
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135. Comjtression of the cheU should he avoided. In cliil- 
30, and also in adults, the ribs are very flexible, and a smal. 
amount of pressure will increase iheir curvaiure, particularly at 
the lower part of the chest, and ihua lessen the size of tins 
cavity. The lower ribs are united to the breast-bono, by long, 
yielding cartilages, and compression may not only contract 
'he chest, but an unseemly and painful ridge may be pro- 
duced, by the bending of the cartilages, on one or both sides 
of the Bternum. 



Fig. 32. 



il36. Again, the cartilages on one aide may be bent out- 
ward, while those on the opposite side are bent inward, thus 
forming a depression parallel with the sternum. In some in- 
■tances, the anterior extremity of the lower ribs on each aida 
135. Why should compression of the chest be avoided f What is reprs- 
■entpJ by &«. 31 >' Bj He, 321 
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are brought nearly or quite together. In these instances, iho 
movable extremiliea of the riba are drawn down tow&ril iha 
haunch-bones, while the apnce between the ribs is lessened. 
All this may be efiected by (ightor " snug" clothing. There- 
fore the apparel of a child should be loose, and supported 
over the sbouldei-s, to avoid the before -mentioned evils. The 
aame may be said of the clolliing for adults. 

137. The erect position in sitting and ftanding should b» 
assiduously ohserved. The spinal column, in ita natural po- 
sition, curves from front to back, but not from side to side 
The admirable arrangement of the bones, aileraiilUlg with car- 
lilagea, permits a great variety of motions and positions ; and 
when the spine is inclined to either side, the elasticity of ita 
cartilages teuds to restore it to its natural position. For thia 
reason we may incline the spinal column in any >iii'ectioQ foi 
a short time, without danger of permanent curvature, if, af- ^^B 
leni'ard, the erect position ia assumed.* ^^H 

138 B j: if a stooping position, or a lateral curved poel'ire, ^^H 
IS coninuai for a long time, the spinal column does not easily ^^^ 
lecove/ Its p/oper position, for the compressed edges of the 
cartilages lose their power of reaction, and finally one side '..f 
(he cartilage becomes thinned , while the other is thickened ; 
and these wedge-shaped cartilages produce a permanent cur- 
vature of th? spinal column. In a similar way, the student, 
seamstress, a.'tisan, and mechanic acquire a stooping position, ^^_ 
and become round shouldered, by inclining forward to bring ^^H 
their books or work nearer the eyes. ^^H 

^^^^^139. Pupils, while writing, drinmig, and sometimes whi' 3 -^^^B 

^^^^B • Compaie 1, 1, Fig. 28, with 2, 2. 2, Fig. 4S. ^^| 

^^^^T3B. May limp!)' "snug" clothingenmpreBs the carinageB? Hotuhnuld 



poBiUDD when cuned laterally ? 
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ft^udying, frequently incline the spinal column to oae aide, in 

-""ramodate tiieinselvea to the desks at wliich they 

Kare seatf d. Of'ien, these are higher than the elbow as it hanga 

1 tlie shoulder while at rest This attitude elovatea oae 

ffhoulder while it depresses the other; consequently, the upper 




I 



part of the spinal coluraa ia inclined toward the elevated 
shoulder, and the lower part ia curved in the opposite direc- 
tion, giving the form of the letter S to the supporting columo 
of the body. 
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Experiment. Let a pupil be placed at a desk or table with 
one elbow raised, as is frequently seen while writing, or at 
study, and obsen'o the condition of the shoulder and spinal 
column in this position. Place another pupil at a table no 
higlier than the elbow when it hangs by tlie side while aittins, 
and observe the appearance of llie shoulders and spinal column. 
By a comparison of the two attitudes, the preceding remarki 
will be comprehended and appreciated. 



Fig. S*. 



1 




140. One shoulder may be elevated, and no injurious resulBi 



J 
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follow, provided care b taken not to keep it in the raised pixi 
tioa too long, or if the opposite shoulder is elevated foi thi 
same period of time. The right shoulder projects more fre- 
quently than the leil. This arises from the greater use of the 
right hand with the shoulder elevated, and not unfrequently 
the oblique positions assumed in performing the diuly voca- 
tions of life. With proper care, and by calling into actioii 
the left shoulder, this deformity can be prevented. 

Fig. 35. 




141. The loss of symmetry and diminution of height from 
deformed spines are minor considerations, compared with the 
distortions that the chest experiences, thereby impairing res- 
piration and inducing diseases of the heart and lungs. The 

Why doea the right ahouldet project more trequenllj than the left? How 
can this dofbrmity be prerented ) HI. What i* wid of deformed iplnd 
columns ! 
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n of the functions of iheie two important oi^na Icueni 
the vitality of the whole system, and causes general U! health, 
A^ain, the curvature of the spinal column is frequently &l- | 
tended by irritation and disease of the spinal cord. ■ 

142. Eminent physicians, both in this country and Prance I 
state that not more than one female in ten, who has been fash* * 
ipoably educated, is free from deformities of the shoulder or 
spinal column. Teachers, as welt as mothers, should notice 
the positions of the child in peribmiing the taska allotted to 
it, whether studying or pursuing any employment. The fee- 
bler the organization of the child, the more frequently should 
there be a change of poaition. 

143. When a slight projection of the shoulder, with a cur- 
vature of the spine, exists, it can be improved by walkingwith 
a book, or something heavier, upon the head ; to balance which, 
the spinal column must be nearly erect. Those people that 
carry burdens upon their heads seldom have crooked spines. 

Observation. Persona from the North, in travelling through 
ihft Southern States, are surprised to see the heavy burdens 
that the porters carry on their heads, II is not unusual to see 
ihem walking at a rapid pace, with one or two trunks, wpi^Wi* 
ing fifty or eighty pounds each, upon their heads. OccasioJi- 
ally, we meet an iti nerant toy-man, with his Iray of fragile 
merchandise upon his head, walking with as much apparent 
security, as though his toys, or images, were in his hands. 
This is the easiest method of carrying burdens, because the 
position of the head and spinal column is erect. 

144. Jf the animal and earthy mailer of the hones is tint 
deposited in proper proportions, they are deficient in strengik. 
If the gelatin predominates, the bones are weak, and be- 
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come distorted. When nutrition is defective in the cylindri 
cal bones, the heads are generally enlarged, and the shafts 
crooked ; if in* the spinal column, it may be curved ; or in the 
cranium, it may be enlarged. This disease is familiarly known 
by the name of rickets. It is most common among those who 
nave poor and insufficient food, live in dark, damp rooms, and 
breathe a vitiated air. The prevention and remedies for this 
disease are cleanliness, regular exercise, pure air, and nutri* 
tious food. 

145. When a bone is broken, some days elapse before the 
ubstance that reunites it is thrown out from the blood. In 
young persons, it may be secreted during the second or third 
week, and in individuals advanced in life, usually during the 
third and fourth week. When the bone is uniting, during the 
second, tliird, or fourth week, the attention of a surgeon is 
more needed than during the first week. At this time, the 
ends of the bone should be placed together with accuracy, 
which requires the careful application of proper dressing. 
After the bones have united, it will take some weeks to 
consolidate the uniting material and render the " callus," or 
union, firm. During this time, the limb should be used Mrith 
care. 

Observation, When a bone is fractured, a surgeon is imme- 
diately called, and the bone is " set." While the limb remains 
swelled and painful, the surgeon is required to attend and 
keep the dressings (bandages and splints) on. When the 
swelling has abated, and the pain subsided, frequently the 
patient intimates to the surgeon that his services can be 
dispensed with, as the " limb is doing well." This is the most 
important period, as the bone is uniting, and, unless the ends 
are nicely adjusted, the dressing properly applied, the person 

VRiSit is one cause of rickets ? What are the prevention and remedies 
for this disease ? 145. Does the time vary when the reuniting substance 
of the bone is secreted from the blood ? When is the surgeon's care most 
needed ? Why ? 






will find, on recovery, a ahortened and crooked limb. The 
surgeon la Llien censured, when he is nol blainable. 

146. Ii ia seldom tliat a bone is displaced without injury 
lo the connecting ligaments and nienibranea. When Uiese 
connecting bajida are lacerated, pain, swelling, and other 
symptoms indicating inllammatioo succeed, which should be 
removed by proper treatment, directed by a. surgical adviser, 

147. In sprains, bul few, if any, of the fibres of tbe con- 
necting ligaments are lacerated ; but they are unduly strained 
and twiated, which occasions acute pom at ibe time of the 
injury. This is followed by inflammation and wealcnesa of the 
joints. The treatment of these injuries is similar lo that of a 
dislocated bone aller its reduction. The most important it 
in the treatment during the few first days, is rest. 

148. In persons of scrofulous constitutions, and those 
whom the system is enfeebled by disease, white swellings an^' 
other chronic diseases of the joints frequently succeed spraiuk 
Such persona cannot be too assiduous in adopting a proper and' 
early treatment of injured joints, 

1*8. WliBt parW ue injured in llie diapliccioent of » bone f UT- Whrnl 
cinses the aoule pain in upraiiu J What in s goud remedy foe this liind 
of injury i 118, What caution ;o per«ons of icrofulous col 
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CHAPTER VIII 



THE MUSCLES. 



149. All the great motions of the hody are caused by the 
movement of some of the bones which form the framework 
of the system ; but these, independently of themselves, have 
not the power of motion, and only change their position 
through the action of other organs attached to them, which, by 
contrsu^ting, draw the bones after them. In some of the slight 
movements, as the winking of the eye, no bones are displaced. 
These moving, contracting organs are the Mus'cles^ (lean 
meat.) 

ANATOMY OF THE MUSCLES. 

150. The MUSCLES, by their size and number, constitute the 
great bulk of the body, upon which they bestow form and 
symmetry. In the limbs, they are situated around the bones, 
which they invest and defend, while they form, to some of the 
joints, their principal protection. In the trunk, they are spread 
out to enclose cavities, and constitute a defensive wall, capa- 
ble of yielding to internal pressure, and reassuming its origi- 
nal state. 

151. In structure, a muscle is composed of fas-d&u-h 
(bundles of fibres) of variable size. These are enclosed in a 
cellular membranous investment, or sheath. Every bundle 
composed of a number of small fibres, and each fibre con 
sists of a number of filaments, each of which is enclosed in 

149. How are all the motions of the body produced ? What are these 
motor organs called? 150 — 160. Give the anatomy of the muscles 
^50. What is said of the muscles ? 151. Give their structure. 
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a delicate sheath. Toward the extremity pf the orgau 
muscular fibre ceases, and the cellular structure become*! 
aggregated, and so modified as to constilute ten'doiu, {conis,^ 
by which the muscle is tied to the surface of Ihe bone, 
union is so firm, that, under extreme violence, the bone wi 
sooner break than permit the tendon to separate from 
attachment. In some eituationa, there is an expansion of th« 
tendon, io the manner of a Membrane, called Ap-o-neu-ro'siM, 
or Fa^ci-a. 

Ohsemation. The pupil can examine a piece of boiled 
beef, or the leg of a fowl, and see the structur* of tbft 



fibres and tendons of a muscle. 



'■■>■ 
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152. Muscles present various modifications in tlie tirratige- 
ment of their fibres, as relates to their teni 
Sometimes they are completely longitudinal, and ti 
each extremity, in a tendon, the entire muscle being spindle- 
shaped. In other situations, they are disposed like the rays ol 
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a fan, converging to a tendinous point, and constituting a 
ra'di'dte muscle. Agam they are pen'ni-form^ converging, 
like the plumes of a pen, to one side of a tendon, which runs 
the whole length of the muscle ; or they are bi»penfnuform^ 
converging to both sides of the tendon. 

153. In the description of a muscle, its attachments are 
expressed hy the terms "origin" and "insertion." The 
term origin is generally applied to the more fixed or centra] 
attachment, or to the point toward which motion is directed ; 
while insertion is assigned to the more movable point, or to 
that most distant from the centre. The middle, fleshy portion 
is called the " belly," or " swell." The color of a muscle 
is red in warm-blooded fish and animals ; and each fibre is 
supplied with arteries, veins, lymphatics, and both sensitive 
and motor nervous filaments. 

154. The FASCIA is of various extent and thickness, dis- 
tributed through the different regions of the body, for the pur- 
pose of investing and protecting the softer and more delicate 
organs. An instance is seen in the meinbrane which en- 
velopes a leg of beef, and which is observed on the edges of 
the slices when it is cut for broiling. When freshly exposed, 
It is brilliant in appearance, tough, and inelastic. In the limbs 
it forms distinct sheaths to all the muscles. 

155. This tendinous membrane assists the muscles in their 
action, by keeping up a tonic pressure on their surface. It 
aids materially in the circulation of the fluids, in opposition 
to the laws of gravity. In the palm of the hand and sole of 
the foot, it is a powerful protection to the structures that enter 
into the formation of these parts. In all parts of the system, 
the separate muscles are not only invested by fascia, but they 

153. What is meant by the origin of a muscle ? The insertion ? The 
swell ? What is the color of muscles ? With what is each muscular fibr^ 
supplied ? 154. What is said of fascia ? What is its appearance when 
freshly exposed ? 155. What effect has it on the muscles ? Give othev 
ases of the fascia. 
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are nmingeil in layers, one over another. Tlie slieaih 
muscle i3 loosely connected with unother, by the cellul) 
niembrane. 

156. The interstices between the different muscles are 
filled with adipose matter, or fat. This is sometiniea called 
the packing of the system. To the presence of iliia lissue, 
yuiiih ace indebted for ibe roundness and beauty of ilieit. 



1 




157. The muscles may be arranged, in conformity with the 
general division of the body, into four parts : Isl. Those of 
the Head and Neck. 2d. Tiiose of the Trunk. 3d. Those 
of the Upper Extremilifs. 4lh. Those of the Lower Ev 
tremities. 

ton ivliT the limbs of youth nro rounder Ihan thoB 
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Pig, X- ThB unperflclnl lnygr oT nniKlm on ttmlhuiind n«k. 1,1, T^eocdpiuc 
fmntBJIi miiiele. a, Tbe cirMciiliiili psFpebrarum. G, Tbe lenlor Inhil enpenorla 
T. Thnlevninrsnguli oris. B, The zfpHnatlrui minor. 9, Tim ifgomulcuf Dii^^ir 

IS, The depreasor aneiil) oris. IE, The deprsMor lnbti hirertorlg. 18, Ths stenw- 
hyoldeus. IS, The pfatfHma.m^Ddea. 90, The vuperlot h?lly of the nmo-Jifoldeus. 
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15 depmnu (b« eogls of Ilw noulh. The iduecIb m dnwi down 1I!e Ian 
The miiKloi IB, 19, 30, 93, depmi (he Irmeijsw nod tHrfni and elevate the sti 
Tbe mUBde St, when bclb Bide! conlract, di^we the hesd forwerd, or eleval 

■ hoiilder. The inuiclee 19, IK, 90, SI, ^, S3, 34, old la napimllon. 
(iTeniu«nier<MTeillii)nlhnijiii>|iiip!i"Fnu:llcnl Ei^lBnalion." Theiv iiaine 
>isrliij:Uie muiciibirplite wlUi Ibu of Ibe skeieloD, (fte. oa.) 
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Obtervafion. When we are sick, and ciiiinoi take frxxl, 
Ihe body is sustained by absorptioa of the fal. Tlie removal 
of il into Uie blood causes ihe sunken cheek, hollow eye, and 
prominent appearance of the bones after a severe illness. 

158. The number of muscles in the human body is more 
thar five hundred ; in general, they form about tlie skeleton 
two layers, and are distinguished into superficial and deep- 
ffleated muscles. Some of the muscles are voluntary in ilieir 
tnotions, or act under the government of the will, as those 
which move the fingers, limbs, and trunk ; while others are 
involuntary, or act under the impression of their proper stimu- 
lants, without the control of the individual, us the heart 

Ohservatiotu. IsL The abdominal muscles are expiratory, 
«nd the chief agents for expelling the residuu m from the rec- 
tum, the bile from the gall bladder, the contents of the stomach 
and bowels when vomiting, and the mucus and irritating sub- 
stances from the bronchial tubes, trachea, and nasal passages 
by coughing and sneezing. To produce these effecla they all 
act together. Their violent and continued actit 
produces hernia , and, when spasmodic, may occasion ruptur 
of the different organs. 

2d. The contraction and relaxation of the abdominal mu«- ' 
cles and diaphragm stimulate the stomach, liver, and intestines 
to a healthy action, and are subservient to the digestive powers. 
If the contractility of their muscular fibres is destroyed or 
impaired, the tone of the digestive apparatus will be diminished, 
as in indigestion and costiveneas. This is frequently attended 
by a displacement of those organs, as they generally gravitate 
~s the lower portion of the abdominal cavity, whoa the 

laining muscles lose their tone and become relaxed. 

the hollow eye and sunken cheek ifler ■ ■erere Etlckne*" ? 
ow nmny muscles in the huraBn frRtem ? Into how many layers uro 
nnged i What is a Toluntory muecle ? GiTe eiunplcL What il 

imtary muscle ? Mention eiainples. OiTe obsetvatjon 1st, respecb 

lie of the abdominal musclea ? Observalinn 2d. 




. The region of Uie back, in consequence 

.0 the neck, the upper extremities, and ihe abdomen. 
K^fie muscles of which it is composed 
arranged id six layers. 
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elcralnlbe Htm. ThemnKlM a, 9, cilend Um Ihigb on Iha body. The miiKl* I 



159. The diaphragmi or midriff, la the muscular division 
between the thorax and the abdomen. It is penetrated by the 
tesophaguB on its way to the stomach, by the aorta conveying 
blood toward the lower extremity, and by (lie ascending vena I 
its way to the heart- 
Fig. 42. 




ObsfTvation. The diaphragm may be compared to an in- 
rarted basin, its bottom being turned upward into the thorax, 
while its edge corresponds with the outline of the edges of the 
lower ribs and sternum. Its concavity is directed toward the 
abdomen, and thus, this cavity b very much enlarged at the 
expense of that of the chest, which is diminished to an equal 
extent 



I- Describe the 



iiphragm. 
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160. " The motions of tlie fingers do not merely result from 
the action of the large muscles which lie on ilie fore-arm, 
khese being concerned more especially in the stronger actions 
of the hbods. The finer and more delicate movements of 
the fingers are performed by small muscles situated in ihe 
palm and between the honea of the hand, and by whicn tho 
fingers are expanded and moved in all direclio 
fill rapidity." 

Fig. 43. Fig. **. 
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meuca/pl, mnd fliieiuor priml tnlFrnuUil pollKka mu 

vLndi Ibe Idndom Id Ihfilr place*, 
ftwttcal Etrlnain. Tbi iniiKln S, G, S, bend 111 



7I|. 44. Aback Tlawnf Uh fiiinrflclal la^r of miuclH of [be foifrura. 11,'ni* 
Mbdiiit carpi nidlalli langtor oiukIs. A, Tine eildiuuc carpi udlalli bnTior 

■■■la dipunini nuKle. B, Theulannr mlDimi difill muacle. IP, Tlie eiliaaor 

Bodit rukIh, Ifing iDteUier. M, Tlia BiuiiHir Kcandl Inletuoilll tnuirle; M | 

bmlor Diuiclei. IS, The poUeilDi annular ligament. Tbe tendnni nf Iba uminaB ' 
eiteDHir iniucla aflhe flngen ub geen on (Iw back oT Uie bund, and their node of 
diitribuUDD aa On back uf Ibe Bn|iira. 

Pmtlical EsflatMan. The muKtea S, 0, ID, eiMnd tb* wrlal on (be toK-aai. Th> 
muKJe a enendi Ihe fiU(En. Tbe muKJa 9 eitende Uie llllle nngsr. The piuKle* 
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CHAPTER IX. 

PHYSIOLOGY OF THE MUSCLES. 

16L The muscles exercise great influence upon the sys- 
tem. It is by their contraction that we are enabled to pursue 
different employments. By their action the farmer cultivates 
his fields, the mechanic wields his tools, the sportsman pursues 
his game, the orator gives utterance to his thoughts, the lady 
sweeps the keys of the piano, and the young are whirled in 
the mazy dance. As the muscles bear so intimate a relation 
to the pleasures and employments of man, a knowledge of 
the laws by which their action is governed, and the conditions 
upon which their health depends, should be possessed by all. 

162. The peculiar characteristic of muscular fibres is 
contractility J or the power of shortening their substance on 
the application of stimuli, and again relaxing when the stim* 
ulus is withdrawn. This is illustrated in the most common 
movements of life. Call into action the muscles that elevate 
the arm, by the uifluence of the toillj or mind, (the common 
stimulus of the muscles,) and the hand and ami are raised ; 
withdraw this influence by a simple effort of the will, and the 
muscles, before rigid and tense, become relaxed and yielding. ^ 

163. The contractile effect of the muscles, in producing the 
varied movements of the system, may be seen in the bending 
of the elbow. The tendon of one extremity of the muscle is 
attached to the shoulder-bone, which acts as a fixed point ; the 
tendon of the other extremity is attached to one of the bones 

161 — 172. Oive the physiolegy of the mttscles, 161. What are some of the 
influences exerted by the muscles on the system ? 162. What is peculiar 
to muscular iiores ? How is this illustrated ? 163. Explain how the move 
ments of the system are effected by the contraction of the muscles. 
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of the fore-arm. When (he swell of ihe muscle 
shoneDs, its two extremiiies approach nearer each olher, 
by the approximation of the terminal extremities of ll 
cle, the joint ai the elliow bends. On this principle, 
joints of tho system are moved. This is lUustroted by fig. 4 




Erperimmti. 1st Clasp the arm midway between lh*J 
shoulder and elbow, with the thumb and fingers i 
opposite band. When the arm is bent, the inside miisclsl 
will become imrd and prominent, and its tendon at the elbowfl 
rigid, wlille the muscle on the oppoallc side will becoRwJ 
flaccid. Extend the arm at the elbow, and ihc outside ir 
will swell and become firm, while the msicie muscle a 
teiitJon at the elbow will be related. 



£ 



Explain Hg. «. Givi 
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2d. Clasp the fore-arm about three inches below the 
elbow, then open and shut the fingers rapidly, and the swell- 
uig and relaxation of the muscles on the opposite sides of the 
arms, alternating with each other, will be felt, corresponding 
with the movement of the fingers. While the fingers are 
bending, the inside muscles swell, and the outside ones be- 
come flaccid ; and, while the fingers are extending, the inside 
muscles relax, and the outside ones swell. The alternate 
swelling and relaxation of antagonist muscles ma^ be felt in 
the different movements of the limbs. 

164. Each fibre of the several muscles receives from «he 
brain, through the nervous filament appropriated to it, a cer- 
tain influence, called nervous fluid, or stimulus. It is this that 
induces contraction, while the suspension of this stimulus 
causes relaxation of the fibres. By this arrangement, the 
action of the muscular system, both as regards duration and 
power, is, to a limited extent, under the control of the mind. 
The more perfect the control, the better the education of the 
muscular system ; as is seen in the graceful, effective, and 
well-educated movements of musicians, dancers, skaters, &c. 

165. The length of time which a muscle may remain con- 
tracted, varies. The duration of the contraction of the volun- 
tary muscles, in some measure, is in an inverse ratio to its 
force. If a muscle has contracted with violence, as when, 
great effort is made to raise a heavy weight, relaxation will 
follow sooner than when the contraction has been less power- 
ful, as in raising light bodies. 

166. The velocity of the muscular contraction depends on 
the will. Many of the voluntary muscles in man contract 
with great rapidity, so that he is enabled to utter distinctly 

GKve experiment 2d. 164. With what is each muscular fibre 8u]pplied ? 
What effect has this stimulus on the muscles ? 165. How long does a vol- 
ontary muscle remain contracted ? 166. On what is the velocity of mua- 
eular contraction dependent ? How many letters may be pronounced in a 
minute? 



fifteen hundreJ tellers in a nkinule ; the pronunciation of each' 
Idler requirijig both reluxatiou and contruL-iiun of the satna 
muscle, thus moiling thi'ee thousand actions in one minute. 
Bui the contraction of the muscles of some of the inferior 
animaJs surpaaaes in rapidity those of man. The mce-horne. 
it is said, has run a mile in a minulc ; tiiiil many birds of pny 
will probably pass not less tlian a lliuuHJind miles daily. 

167. The functions of the invohintiiry muscles are ncce^ 
Bary to the digestion of IbrHl, the absorption and circulation of 
the nutritive fluids. They could not be trusted with safely to 
the control of ihe will, lest tiie passions or the indiscretions of 
ilie per^^n should continually avert those operations so neces- 
sary to health, and even to life. The Divine Builder of this 
complicated machine has wisely ordered that the muscles 
upon which these motions depend, shall act under the impres*. 
sion of their proper stimulants, without the control of the 
individual. 

168. Again, there are certain operations which could not 
be safely inlrusled 10 the absolute government of the voluntary 
muscles, or entirely removed from their control. Thus life 
can lie supported only a few minutes without brenihing; Uul 
it would be impossible to perform the daily vocation.i of life 
if we were com)>elled to breathe at all times, or ai perfectly 
regular intervals. 

169. It has been observed that, among men of ihe same 
size, a wide dilference exists in their strength and activity 
— qualities which depend upon the size and number of ilio 
nerves, tlie size and activity of the brain, and the educuiion, 
or training of tlie muscles. Men having large nerves leading 

< nf the samp muscle i What it 
nfl in other animala? 167- When 
«e the inTolunliry muscles called ititd action ? Why would it not h-re 
hwn 8»fe to trust these important operations lo the eifilusive control of the 
will ? t68. Oive an inEtsnae wltere some of the tausctcs act under Ihe 
^Temment of the will, conjoined witli those that are involuntary. IflO. On 
what dooa the differeute In mnsculat aclivity and atrenglh depend ? 
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to the muscles, with the brain active, and muscles well train;!d 
will perform feats of strength and agility, that other men, of 
the same size, cannot effect. Rope-dancers, harlequins, and 
other performers of feats, are persons thus constituted. 

170. Persons with small muscles, and largely developed 
nervous systems, will sometimes exhibit very great muscular 
power for a time; but it will not be of long continuance, 
unless the brain is functionally diseased, as in hysteria, 
delirium of fever, insanity, &c. Men of large muscles and 
small nerves can never perform feats of great strength ; but 
they have the power of endurance, and are better capacitated 
for continued labor. Thus we cannot judge of the ability of 
persons to make exertions and continue them, by their stature 
alone. Strength, and the power of endurance, are the result 
of a combination of well-developed muscles, large nerves, 
and a full-sized, healthy, and active brain. 

Observation, The muscles of fishes are large, and tlie 
nerves distributed to them, comparatively small. The mus- 
cles of birds are small, but their fibres are very compact. 
The nerves appropriated to the muscles that are called into 
action in flying, are large as well as numerous. 

171. The contractile portion of a muscle is, in general, at 
a distance from the part to be moved. Thus the principal 
muscles that move the fingers are situated upon the forearm, 
and when the limb is nearly or quite extended, the angle 
formed by the part to be moved and the contractile muscles 
is small. Again, the attachment of the muscles to the part 
to be moved is near the joint that forms the fulcrum, (fig. 45.) 
By these arrangements there is a loss of power ; but we are 
compensated for this disadvantage by increased celerity of 
movement, beauty of form, and adaptation of the limbs to the 
varied pursuits of man. 

170. What is said of those persons who have small muscles and largely 
developed neryous systems ? Of those who have large muscles and small 
nerves ? Upon what do strength and the power of endurance depend i 
J7l- TFfcf \B there a loss of power In laf acUon of tLe musriM? 



Illustration. Tlie muscle that bends ihe elbow acls at 
disadvnntugc, and ibis is greaicsi wlicn ibe arm is dearly oi 
quite exiended, as ilie angle or action is ihtn lea«L Thia 
diaadvontage is Turiher increased by ihe attachment of Un 
motive muscles near ihe joint. 

ir^. The number of muscles which are called into action 
in the movements of the diHerenl joints, varies. The hinge- 
joints, as Ihe elbow, have Iwo sets of muscles — one to bend 
Ihe joint, the other to estend it. The bull and socket joint*, 
as the shoulder, are not limited lo mere Hexion and extension 
No joint in the system has Ihe range of movement ihni ib 
possessed by ihat of ihe shoulder. By the action of iho 
muscles siiached to the arm, it is not only carried upward and 
forward, bul forward and backward, Hence the arm may be 
moved at any angle, by a combined action of its muscles. 

Observation, "t^uld we behold properly the muscular 
fibres in operation, notiiing, as a mere mechanical exhibition, 
can be conceived more superb than tlio intricate and combined 
actions ihat must take jilace during our must common move- 
mcnts. Look at a person running or leaping, or walch the 
molions of the eye. How nipid, how delicaic, how compli- 
cated, and yei how accurate, are the motions retjuired ! 
Think of the endurance of such a muscle as the heart, that 
CM) contract, with a force equal to sixty pounds, seventy-five 
limes every minute, for eighty years together, without beine 
weary." 

IfiKe. It would bo a piaStuble cxcri:ise for pupils to picss then 
Ssgcn upon proiuinont muBcloa, and, at the sune time, vigorouBly 
Mntract them, not only to tcain their nituationa, but their ua«{ m 
Oa one that bends the aim, U, flg. 4S. 
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Hg. 46. An anterior view of tbe muscles of the body. 1, The frontal swell of 
Che occipito-fyontalis. 2, Tlie orbicularis palpebrarum. 3, The levator labii superioris. 
4, The zygomaticus majiir. 5, The zygomaticus minor. 6, The masseter. 7, The 
orbicularis oris. 8, The depressor labii inferioris. 9. The platysmamyodes. 10, The 
deltoid. II, The pectoralis major. 13, The latissimus dorsi. 14, The biceps fleaoi 
cubiti. 15, Tlie triceps extensor cubitL 16, The Supinator radii Icmgus. 18, The 
flexor carpi radtalis longior. 19, The flex<v covimanis digitorum. SO, The annular 
ligament. 21, The palmar fascia. 23, Tb« (AHquuii externus abdominis. JK, The 
psoas magnus. 27, The adductor longua. -88, The sartorius. 39, The rectus 
femoris. 30, The vastus externus. 31, Tlie vastus intemus. 32, The tendon patella. 
33, The gastrocnemius. 34, The tibialis anticus. 36, The tendons of the extensor 
digitorum communis. 

Fig. 47. A posterior view of the muscles of the body. 3, The Complexus. 4, The 
•plenius. 5, The masseter. 6, The stemo-cleido mastoideus. 7, The trapezius. 
8, The deltoid 10, The triceps extensor. 13, The tendinous pOTtion of the triceps. 
14, The anterior edge of the triceps. 15, The supinatw radii longus. 17, The 
extensor communis digitorum. 18, The extensor ossis metacarpi pollicis. 19, The 
tendons of the extensor communis digitorum. SO, The olecranon process of the ulna 
and insertion of the triceps/ 21, The extensor carpi ulnaris. S!3, The extensor com- 
munis digitorum. 94, The latissimus dorsi. 25, Its tendinous origin 36, The 
obliquus externus. S7, The gluteus medius. 38, The gluteus magnus. S9, The 
biceps flexor cruris. 30, The semi-tendinosus. 31, 33, The gastrocnemittP> 33, The 
tendo AchilUs. 

Praetieal Eaqflanation. The muscle 1, fig. 46, by its contraction, raises tlitf cyebrovra. 
The muscle 3, fig. 46, closes the eyelids. The muscle 3, fig.,46, elevates the upper Itii. 
The muscles 4, 5, fig. 46, elevate the angles of the mouth. The muscles 6, fig. 4ri, 
and 5, fig. 47, bring the teeth together. The muscle 7, fig. 46, closes the mouth. The 
muscle 8, fig. 46, depresses the lower lip. The muscles 9, fig. 46, and 6, fig 47, bend 
the neck forward. The muscles 3, 4, fig. 47, elevate the head and chin. The muscle 
£2, fig. 46, bends the body forward, and draws the ribs downward. The muscle 11, 
fig. 46, brings the shoulder forward. The muscle 7, fig. 47, draws the shoulder 
back. The muscles 10, fig. 46, and 8, fig. 47, elevate the arm. The muscles 11, 
fig. 46, and 24, fig. 47, bring the arm to the side. The muscle 14, fig. 46, bends 
the arm at the elbow. Tlie muscle 10, fig. 47, extends the arm at the elbow. The 
muscles 16, 18, fig. 46, bend the wrist and fingers. The muscle 19 bends the fingers 
The muscles 18, 21, 23, fig. 47, extend the wrist. The muscle 23, fig. 47, extends the 
fingers. The muscles 26, 27, 28, fig. 46, bend the lower limbs on tbn body, at the hip 
The muscle 28, fig. 46, draws one leg over the other, (the position of a tailor whep 
sewing.) The muscles 27, 28, fig 47 extend the lower limbs on the body, at the hip 
The muscles 29, 30, 31, fig. 46, extena cne leg at the knee. The muscles 29, 30, fig. 47 
bend the leg at the knee. The muscles 34, 36, fig. 46, bend the foot at the ankle, and 
extend the toes. The muscles 31, 32, 33, fig. 47, extend the foot at the ankle. 

J\rote. Let the anatomy and physiology of the muscular system be review ed id 
form of topics, from figs t6, 47, or from ths anatomical outline plates No. 3 and I 
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173. The mmelea should be uttd, in order thai the Mie and 
tlrength of these organ* may be adequate to the demand made 
upon Ihem. It is a law of ihe syslem lliat the nction und 
power of nn orgnn are commensurate, to a certain extent, with 
the demand made upon it; and it is a law of the muscular 
Bysiem lliat, whenever a miiacle is called into frequent use, its 
fibres increase in thickness within certain limits, and become 
capable of acting with greater force ; while, on the contrary, 
the muscle that is little used decreases in size and power. 

liluatralions, 1st. The blacksmith uses and rests the mus- 
cles of his arm when striking upon the anvil. They not only 
increase in size, but become very firm and hard. 

2d. The sludenl uses the muscles of the arm but linlo, m 
holding his books and pen; they not only become Bmai),^' 
but soft, 

3d, Let ihe siudenl leave his books, and wield an iron 
sledge, and the muscles of his arm will increase in size and 
firmness. On Ihe other hand, let the blacksmith assume the 
student's vL>calion, and tlie muscles of his arm will become 
Bo^ and less firm. 

174. When the muaeles are called into action, ihe ^ow of 
blood in the arteries and veijts is increased. The increased 
flow of blood in the arteries and veins, causes a more rapid 
deposition of the particles of matter of which the muscles are 

173—211. Give the hygiene of the muiclcs. 173. What is neceauiry thni 
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composed. If the exercise is adequate to the power of the 
system, the deposit of new material will exceed in quantity 
the particles of matter removed, and both the size and energy 
of the muscles are increased. But there is a limit to the 
muscles becoming strong by labor. Sooner or later, man will 
attain his growth or power ; yet by judicious exercise, care, 
and discreet management, the greatest power of the muscles 
may be preserved until advanced age. 

175. The muscles are lessened in size and diminished in 
•power when the exercise is continued so as to produce a feeU 
ing of exhaustion. The loss of material, in this instance, will 
exceed the deposition of the atoms of matter. This is seen 
in the attenuated frames of over-tasked domestic animals, as 
the horse. The same truth is illustrated by the laborious 
agriculturist, who, in consequence of too severe toil while 
gathermg the products of the field, frequently diminishes his 
weight several pounds in a few weeks. Exercise, either for 
pleasure or profit, may fatigue, yet it should never be pro- 
tracted to languor or exhaustion, if the individual desires ** a 
green old age." 

176. The same amount of exercise will not conduce to the 
health of all individuals. If riding or walking one mile 
causes slight fatigue, this may be beneficial ; while, by trav- 
elling two miles, the exhaustion may be highly injuriotis. 

• 

Exercise and labor should be adapted to the strength of par- 
ticular individuals. How little soever the strength, that must 
be the measure of exertion. Any other rule would be fatal 
to the hopes of invigorating the system, either by exercise 
or labor. 



Is there a limit to the muscles becoming powerful by action ? How may 
the strength of muscles be kept until advanced age ? 17<^. What is the 
effect when exercise is continued until there is a feeling of exhaustion I 
Give a practical illustration. What rule is mentioned in regard to exer* 
else ? 176. Can all persons take the same amount of exercise ? What 
rule is given as to the amount of exercise ? 
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177. Relaxation must follme contraetion, or, in ollitr te&rda, 
rest must follow axrcise. The necessily of rrilaxalion, when 

a muscle lias been called into action, is seen in the e;(arnpl8 
of a boy extending tiis arm with a book in his hand, aa ft 
penalty. The boy can keep the arm extended but a short 
lime, make what effort he may. It is also seen in the rest- 
lessness and feverish excitement that are evinced by per- 
sons giLziitg on troops during days of review. The same is 
noted in shopping. Such employments call into action the 
muscles that support the spinal column in an erect position, 
and ttie languor or uneasiness is muscular pain. The \cm^- 
continued tension of a muscle enfeebles its action, and event 
ually destroys its contTacliiity. 

178. In ac/tool, the smalt children, after silling a shorf 
time, become restless. If their position be changed, their iti^- 
perfectly deveiopeU musoles will acquire tone, and will again 
support the spina! column erect without pain. The necessily 
for frequent recesses in school, is founded on the organic law 
of muacular action alternating with rest. The younger and 
feebler pupils are, the greater the necessity for frequent 
recesses. We would not have the teacher think that one half 
of the time should be spent in recesses ; or the mother, that 
her daughter is going to school to play. But we do maintain 
[hat recesses should be given, and that they should be short 
and frequent, especially for small and feeble scholars. 

179. Exhaustion is the inrrilable result of continued mut- 
eular contraction. For e.xample, let a lady p!y the needle 
*;iiickly for some hours, and the musclea of the back and 
right arm will become exhausted, which will be indicated bjr 
u sense of weariness in these parts. A change of emplcy* 

177. WbntiEsudaf thecantiacCioTt uidreluationofthEmuade^r OiTe l| 
fxamjiles of the DeceBsity of lelnxing llie muscles. ITS. Why st 
■mall diililren be confined in one position tar i long time > What cTtta fl 
result (ram this prsi-tice i What clasi of pupils should hnva nceeses moil f 
bequeally 179. What effect has oantlDUfd muaculu contrnisui 
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ment and position calls into action a different set of muscles 
and the exhausted organs are relieved. 

180. Mtich more labor vnll be accomplished by taking time 
to relax the exhausted muscles^ or hy so chsinging the employ- 
ment as to bring int j action a new set of muscles ; the wood- 
man thus relieves himself, by sawing and splitting alternately. 
This principle applies to the labor of he horse and ox ; and 
it is also applicable to all kinds of employment. With the 
invalid convalescing from fever, relapses result from inatten- 
tion to these laws. When a patient is recovering from sick- 
ness, his physician should take care that his exercise, be 
proper, neither too much, too little, nor too long continued. 

181. The muscles of growing youths will not endure so 
much exercise or labor as those of mature men. In youth a 
portion of the vital, or nervous energy of the system, is 
expended upon the growth of the organs of the body, while 
in the individual who has attained his growth, this expendi- 
ture is not demanded ; consequently severe labor or exercise 
should not be imposed on growing children. 

Observation, In the campaigns of Napoleon Bonaparte, 
his army was frequently recruited by mere boys. He com- 
plained to the French government, because he was not supplied 
with men of mature years, as the youths could not endure the 
exertion of his forced marches. 

182. The muscles should be gradually called into action. 
These organs in action require more blood and nervous fluid 
than when at rest. As the circulation of these fluids can onlj 
be increased in a gradual manner, it follows, that, when the 
muscular system has been in a state of rest, it should not sud- 
denly be called into vigorous action. On arising from a bed, 
lounge, or chair, the first movements of the limbs should be 
slow, and then gradually increased. 

Observation. If a man has a certain amount of work to 

180. How can the greatest amount of labor be secured with the least 

exhaustion to the muscles ? 181. Why should not severe labor be imposed 

4U9 growing children ? 182. How should the muscles be called into action ? 
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m in nine hours, and his muscles have been in a s 
I, lie will do it wiih less faiigue by performing Kalf 
il of ihe labor in five lioura, and ihe remainder in f 

hours. The same principle should be regarded in drivii 

horses and other beosis of burden. 

183. The muscles should be rested gradually, whrn l/u 
have been vigorously used. If a person lina been making g:i 
muscular exertion in cutting wuud, or any other employmm 
Instead of sitting down to rest, he should cuntin 
action, for a short lime, by some moderate labor or amusemet 

184. If the aysLem lias befn litaled by muscular action, 
the akin is cocered with perspiration, ai'oid sitting down 
cool" in a current of air; rather, put on more cloth 
and continue to exercise modemtely. [n instimcea w 
severe action of the muscles bus been endured, bathing 
nibbing the skin of the limbs and jointa that Itave been u 
are of much importance. The laboring agriculturist 
indn.stTLOus mechanic, by reducing to practice this euggcsltaa^ 
would thus prevent soreness of the muscles, and siifi'i 
ihe joints. 

185. The- muscles should be abundantly supplied with pur* 
blood. This stale of the circulating (luid requires a healiliy 
condition of the digestive apparatus, and that liie skin should 
be kepi warm by proper clothing, clean by bntliing, and be 
aeted upon by pure air and good light ; the movements 
of the ribs and diaphragm should be unrestricted, ond the 
lungs should have ample volume and be supplied with pure 
air. In all instances, muscular power is greatest when the 
preceding conditions exist, as the muscles are then stimulated, 
by pure blood ; consequently. It is of practical import! 
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the mechanic, the farmer, the man of leisure, and not less so 
to the ladies, to observe these conditions, whatever vocation of 
life they pursue. 

186. The muscles should he used in pure air. The purer 
the air we breathe, the more stimulating the blood supplied to 
the muscles, and the longer they can be used in labor, walk- 
mg, or sitting, without fatigue and injury ; hence the benefit 
derived in thoroughly ventilating all inhabited rooms. For the 
•ame reason, if the air of the sick-room is pure, the patient 
will sit up longer than when the air is impure. 

Observatiaiu It is a common remark that sick persons will 
sit up longer when riding in a carriage, than in an easy chair 
in the room where they have lain sick. In the one instance, 
they breathe pure air; in the other, usually, a confined, im- 
pure air. 

187. The muscles should he exercised in the light. Light, 
particularly that of the sun, exercises more or less influence 
on man and the inferior animals as well as on plants. Both 
require the stimulus of this agent. Shops occupied by me- 
chanics, kitchens, and sitting-rooms, should be well lighted, 
and situated on the sunny side of the house. Cellar kitchens 
and underground shops should be avoided. For similar 
reasons, students should take their exercise during the day, 
rather than in the evening, and, as much as possible, laborers 
should avoid night toil. 

Illustrations. Plants that grow in the shade, as under 
trees, or in a dark cellar, are of lighter color and feebler 
than those that are exposed to the light of the sun. Pei^ons 
that dwell in dark rooms are paler and less vigorous than 
those who inhabit apartments well lighted, and exposed to the 

rays of the sun. 

^ » 

186. Why should the muscles be used in pure air ? Give a common 
observation. 187. What effect has light on the muscular system ? What 
ghould the laborer avoid ? Why should not students take their daily exer* 
sise in the evening ? How is the influence of solar light illustrated ? 
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188. Exercise should be regular and freqwrtt. The sya 
(em needs this means of Invigonition as regularly as it does 
new supplies of food. It is no more correct that we devote 
several days to a proper action of the muscles, and then 
spend one day inactively, than it is to take a proper amount 
of food for several days, and then withdraw this supply for 
a day. The industrious mechanic and the studioiis miniatoi 
■uffer as surely from undue confinement as the improvident 
and indolent. The evil consequences of neglect of exercise 
are gradual, and steal slowly upon an individual. But sooner 
or later they are manifested in muscular weakness, dyspepsia, 
and nervous irritability. 

Observation. The custom among farmers of enduring 
idue toil for several successive days, and then 
or two days in idleness to reaf, is injudicious, 
lid be far better to do less in a day, and continue the 
labor through the period devoted to idleness, and then no rest 
will be demanded. 

Every part of the muscular system should have its 
\te share of exercise. Some employmenls call into 
nusclcs of the upper limbs, as shoe-making ; 
cfliers, the muscles of the lower limbs ; while some, the mus- 
cles of both upper and lower limbs, with those of the tnink, 
BB forming. In some kinds of exercise, the lower limbs are 
mainly usrid, as in walking ; in others, the upper limbs ; and 
again, the muscles of the trunk, together with those of the 
upper and lower limbs, as in archery, quoits, playing ball. 
^h(jse (Fades and kinds of exercise are most salutary, in 
ich all the muscles have their due proportion of action, 



'488, H»w bIi "lid exercise be taken ? Whil is mi respecting irregular 
! Are tlif oonsequpncea of neglected eierciae imraediatelj' appa- 
rent i What practical observation ia givea ? ISO. Sliould e\aj muscle 
bnaitsdneaninuDt of GxerciBe> McdUoh eoue empluymeDU that only 
lo action the muBcles of the upper limbs. Those of the lower limbs., 
of Ibe trunk and limbs. Mention, in the diireientpaatimes, vha] 
tnsGlea are onlled into action. 
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as this tends to develop and strengthen them equally. Thus 
l9,bor upon the farm and domestic employment are superior 
as vocations, and archery, quoits, and dancing, if the air is 
pure, among the pastimes. For sedentary persons, that kind 
of exercise is hest which calls into action the greatest number 
of muscles. 

190. The proper time for labor or exercise should he oh 
served. This is modified by many circumstances. As a 
general rule, the morning, when the air is pure and the ground 
dry, is better than the evening ; for then, the powers of the 
body are greatest. Severe exercise and labor should be 
avoided immediately before or after eating a full meal, for 
the energies of the system are then required to perform the 
digestive function. For similar reasons, it is not an appro- 
priate time for energetic muscular action immediately before 
or after severe mental toil, as the powers of the system are 
then concentrated upon the brain.* 

191. The muscles require sleep to restore their expended 
energies. Among the arrangements of creative wisdom, no 
one harmonizes with the wants of the system more than the 
alternation of day and night. The natural inclination of man 
to sleep, is in the stilly hour of night, when all nature reposes, 
and to be in action during the light of day. An inversion of 
this law of rest causes greater exhaustion of the system than 



* It appears to be a fact, that no two important organs can be 
called into intense action at the same time, without injury to both, 
as well as to the general system. This arises from the circumstance 
that an organ, when in functional action, attracts fluids (sanguineous 
and nervous) firom other organs of the system. Except in a few 
instances of high health in youth, the power of the system is not 
adequate to supply more than one organ in action with the appro- 
priate fluids at the same time. 

"What kinds of exercise are best ? 190. What rule is given respecting 
the time for exercise ? 191. Why do the muscles require sleep ? What »f 
the effect of an inversion of the law of rest? 
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the same amount of exertion during daylight. This is illua- 

by the wearied aad exiiausud condition of waicliera, 

ight-police, and other individuals who spend a part of the 

some active business of Ufe. 

The miise!ra akould not he compressed. Compression 
prevents the blood from passing to the muscles with freedom ; 
consequently, they are not supplied with material lo renovate 
and promote their growlh. Again, pressure stimulates the 
lymphatics to action ; and by ilie increased activity of these 
vessels the muscles are "t'rn 'lBlH- Id the case of a man with 
a fractured limb, the muscles are not only enfeebled by inac- 
tion, but diminished in size by compression from the dressing. 
Limbs enfeebled in this way will not recover their size, lone, 
and strength, until the bandages are removed, and a proper 
amount of exercise taken. 

193. The pressure of light dresses, under the name of a 
" snug fit," enfeebles Ihe muscles of the back, and is a com- 
mon cause of projecting shoulders and curvature of the spinal 
column. Thus every appendage lo the dress of ladies which 
prevents free motion of the muscles of the chest and spinal 
column, weakens the muscles tlnis restrained, and not only 
prevents the proper expansion of the lungs, but, by weakening 
Ihe muscles which sustain the spine, indutes curvature and 
disease. Whalebone, wood, steel, and every other unyielding 
substance, should be banished from Ihe toilet, as enemies of 
the human race. 

194. 77ie mind exerts a great infiuence upon the lone and 
contractile energy of llie muscular system. A. person acting 
under a healthy mental stimulus will make exertion with less 
fatigue than he would without this incentive. For this reason, 
tt sportsman will pursue his game miles without fatigue, while 

193. WhyelioBld not the muMcIca be compreaaed? 193. What ii Ihe 
effect of tighl clothiog upoo the muacles 1 194. Whsl it said nf the infla- 
if Ihe miad upon muicular actiTitjr ? Give an illuitntioa of mental 
allinuliu caitperating with musculu aetiiit; In the cue of a ipoitiinati. 
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hw attendant, not having any mental stimulus, will become 
weary. Again, if the sportsman spends some hours in 
pursuit of Ilia favorite game without success, a feeling of 
languor creeps over him ; but while he is thus fatigued and 
dispirited, let him catch a glimpse of the game, — his wearied 
feelings are immediately dissipated, and he presses on with 
renewed energy and recruited strength. 

195. This principle was well illustrated in the retreat from 
Russia of the defeated and dispirited French army. When no 
enemy was near, they had hardly strength sufficient to carry 
their arms ; but do sooner did they hear the report of the 
Bussian gi'DS, than new life seemed to pervade them, and they 
wielded their weapons powerfully until the foe was repulsed , 
then there was a relapse to weakness, and prostration followed. 
It is thus with the invalid when riding for his health; — relate 
an anecdote, or excite this mental stimulus by agreeable con- 
versation, and much benefit will accrue from the ride to the 
debilitated person. So it is in the daily vocations of life ; if 
the mind have some incentive, the tiresomeness of labor will 
be greatly diminished. Let an air of cheerfulness ever per- 
vade our every employment, and, like r 



196, Facts illustrative of the inu tility of calling the muscles 
into action, without the cooperation of the mind, are seen in 
the spiritless aspect of many of our boarding school proces- 
sions, when a walk is taken merely for exercise, without 
having in view any attainable object But present to the 
mind a bot^ical or geolog ical excursion, and the saunter 
will be exchanged for the elastic step, the inanimate appear- 
ance for the bright eye and glowing cheek. The difference 





IQS. Give an illustration of mental stimuluB coaperotjng with musoulu 




«ctiTit7 in tie case of the diapirited French anny in their retreat from 




Russia. How can a nnion of mental impulse and muBctUar action be ben 




eficialto an inTalid P Does this game ptincipie appl; to tho» who labor! 




196. Oive an instance of the different effects produced by the absence u>d 
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I, simply, that, in the former case, itie muscles are obliged lo 
work without thai full nervous impulse so essential to their 
energetic action ; and thai, in the latter, the nervous inHucnce 
is in full and harmonioua operation. 

197. It must not, however, be supposed that a walk sim- 
\Ay for the sake of exercise can never be benelicial. Every 
one, unless prevented by disease, should consider it a duty lo 
ake exercise every day in the open sir ; if possi^ile, let tt be 
faad in combination with harmonious mental exhilaration ; 11 
Dot, let a walk, in an erect position, be madg so brisk as lo 
produce rapid respiration and circulstion of the blood, a'.d in 
a dress that shall not interfere with free motiona of !iie arms 
and free expansion of the chest. 

Ohserpation, The advantages of combininji harmonious 
mental excitement, with muscular activity, is th<"i given by 
Dr. Armstrong : — ~ 

" Itt tehaU'er you aaaU, 
Imhilffe yoiir Uatt. Some love the mantj toils 
itne, and some the ^aceful dance 
hardy, range the purplf 



Or DtJced stubble, vthece, fVom Seld to field, 

The Bounding lOTies ui^e their lab'ring Siglit, 

Eager amid the rising cloud to pour 

The gnn'« nnetrfng thunder ; and there ate 

Whom itiU the mead of the ((reen aichec ehatm. 

Bb chaoia bat wboas labor enlertaiia 

Bit mcanlfarwy mart; the loilyou kaU 

Faiigvtt yott toon, and scarce improcea your limln," 
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The erect altitude lessens the exhauslion of the musch», 
A person whose position is erect will stand longer, walk further, 
Qiid perform more labor, than an individual whose position ia 
stooping, but equal in all other respects. The manly port in 
an erect attitude, depends chiofiy upon the action of the mus- 
cles of the back; and it follows that t!ie fewer the muscles in 
a state of tension, the less the draught upon the nervous sys- 
tem, and the less its exhaustion. Another advantage which 
attends the erect position is, the trunk and head are balanced 
upon the bones and cartilages of ilie spinal column. If the 
body slightly incline forward, the muscles attached to the 
posterior aide of the spine, by a gentle contraction, will bring 
it to the perpendicular, and even incline it backward. This 
ia immediately removed by a slight contraction of the muscles 
upon the anterior side of the spinal column. 

199. In the erect position, there is a constant slight oscil- 
'alion of the body backward and forward, like the movement 
sf a pendulum; while, in the stooping posture, the muscles 
an the posterior side of the spinal column are kept in n stale 
of continued tension and contraction, to prevent the body from 
falling forward. This enfeebles the musclea of the back, and 
exhausts the nervous energy, while the erect poaition favors 
their development and power, because there is an alternate 
and relaxation of the muscles. Again, in the 
.stooping position, the lower limbs are curved at the knee. In 

198. Why -mil B person who standa erect walk further, and perform man 
trtor, tlioo if ieMsnmed the Btooping posture P 199. Why are the m 
#f the baok >o aoon eibauited in the stooping poiitJOQ } 
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this attitude, there U a constant teneion of tie rnusclea of lh« 
lower extremities, which produces muaculor exliuuBtion. 




or iHeipinBlwIumn, whsntiiabi'idniu. B,a,a,Tbei[ilBiiJcoluii>n, nllh luUu» 
ngtiml canei. Ben Ibe bsad snd body an ImUiiHHl upon On spinal cuJuidii mi 

Thin er«t poBitloa dTUu body niid head li ilwoyi ucompviled witli ■(might lowei 
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200. When it is necessary to call into oetion a part of Iht 
muscles of the system in the performance of any duty, aa 
those of the lower limbs in walking, if the muscles of other 
paris are in a. state of inaction, the infiuetice of the nervous 
system can be determined in an undivided manner upon those 
parts of the lower limbs in action ; hence they will not so soon 
become wearied or exhausted, as when this influence is divided 
between a greater number of muscles. In performing any 
labor, as in speaking, reading, singing, mowing, sewing, &c. 
there will be less exhaustion, and the effort can be longet 
maintained in the erect position of the body and bead, than in 
A stooping attitude. 

Experiment. Hold m each hand a pail of water or equal 
weights, in a stooping posture, as long as it con be done 
without much sutfering and injury. Again, when the mus- 
cular pain has ceased, hold the same palls of water, for the 
same length of time, in an erect posture, and note the differ- 
ence in the fatigue of the muscles. 

201. If the stooping posture is acquired in youth, we are 
quite certain of seeing the deformed shoulders in old age. 
Hence the importance of duly exercising the muscles of thi> 
uack, for when they are properly developed, tiie child can and 
will aland erect. In this attitude, the shoulders will be thrown 
back, and the chest will become broad and full. 

202. Pupils, while standing during recitations, often inad- 
vertently assume the attitude represented by fig. 49, and it is 
the duty of teachers to correct this position when assumed. 
When a child or adult has contracted a habit of stooping, and 
has become round-shouldered, it can be measurably, and gen- 
erally, wholly, remedied by moderate and repeated efforts to 
bring the shoulders back, and the spinal column in ati erect 

the muflcular syatcm ? Give the espetiment that illustratnf this printiplB 
SDL Why shoiKd a child be taught to siuid esfi-\ ) 20S. Hqw ran r?'iiul 
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L SOS. 7^ child should he taugJtl to sil erect whea employed 
f tludy or work. This attitude favors a healthy action of the 
3 organs of tSie system, and conduces to beauty and 
mmetry of forfp Schcisvs aie more or less inclined to lein 
■ward and place the elbow on the table or desk, for support 

303, Why ttipuld the erect attitude be aasamei in »\Uto%1 ■■ 
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and this is oJ\en done wlien their seals are provided with 
tacks. Where there is a predisposition to curvature of the 
position is more unfavorable or more productive of 
deformities than this ; for it is usually continued in one direc- 
tion, and the apparent deformity it induces is a projection of 
the shouldeiB. If the girl is so feehle that she ci 



rig. 51. 




Fig. SI. An Improper potilli 



. He represented by fig W lei her s ai d or reel 
ooBch ether spreferallet the pos on represented by fig, 
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204. The muscles, when rxliawled, cannot endure continued 
effort. When die energies of the muscular system have been 
expended by severe and long-continued exercise, or the brain 
Bud nervous system prostrated by protracted mental effort, [lie 
muscles are untitled to mainlain the body erect in stiinding or 
ntting for a long time, as the nervous system, in its cxiiausted 
State, cannot supply a sufRcient amount of its peculiar intlu- 
i^Dce to maintain tlie supporting muscles of the body and head 
ui a state of contraction. Hence, a child or adult, when much 
fatigued, should not be compelled to stand or sit erect in one 
posture, hut should be permitted to vary the position fre- 
quently, as this rests and recruits both the muscular and 'he 
nervous system. 

205. A slight relaxation of the muscles tends to prevent 
their exhaustion. In walking, dapcing, and most of tho 
mechanical employments, there will be less fatigue, and the 
movemenla will be more graceful, when the muscles are 
slightly relaxed. When riding in cars or coaches, the system 
does not suffer so severely from the jar if there is a slight 
relaxation of the muscles, as when they are in a state of rigid 



^^^L' 2(H. 



Expen'menta. Attempt to bow with the muscles of the 
limbs and trunk rigid, and there will be a slitT bending of thb 
body only at the hip-joint. On the other hand, attempt to bow 
with the muscles moderately relaxed ; the ankle, the knee, 
and the hip-joint will sliglitly bend, accompanied with an easy 
and graceful curve of the body. 

206. The muscles when relaxed, together with the yielding 
character of the cartilage, and the porous structure of the ends 
of the bones that form a joint, diffuse or deaden the force of 



aif the luiiEclea uofittod tci maintitin the lyatina erect either 
or sitting? What is necessary when this condition of the 
. } 206. Why should the musculsc system be slightly lelaxcd 
:c. i Oive iUustrative eiperimenta. MU6. What ia " 
It feci the Jdx in fnlUnR fium a moderate height > 
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jars, or shocks, in stepping siiddonly down slaira, or in fall- 
ing from moderate heights. Hence, in jumping or fulling 
from a carriage, or any height, the shock to the organs of 
ihe system may be obviated in the three following ways : 
1st. Let the muscles be relaxed, not rigid. 2d. Let tlie 
limbs be bent at the ankle, knee, and hips ; the head should 
ac thrown slightly forward, with the trunk a little stooping. 
3d. Fall upon the toes, not the heel. 

Erperiments. Stand with the trunk and lowei limbs firm, 
and the muscles rigid ; then jump a few inches perpendic 
ularly to the floor, and fall upon the heels. Again, slightly 
bend the limbs, jump a few inches, and fall upon ihe toes, and 
the di&ercnce in the force of the shock, to the brain and other 
organs, will be readily noticed. 

307. The muscles require to be educated, or trained. The 
power of giving different intonations in reading, speaking, sing- 
ing, the varied and rapid executions in penmanship, and all 
mechanical or agricultural employments, depend, in a measure, 
upon the education of the muscles. In the first effort of mus- 
cular education, the contractions of the muscular fibres are 
irregular and feeble, as may be seen when the child begins to 
walk, or in the first efforts of penmanship. 

208. Repetitionof muscular action is necessary. To render 
the action of the muscles complete and effective, they must 
be called into action repeatedly and at proper intervals. This 
education must be continued until not only each muscle, but 
every fibre of the muscle, is fully under die control of the 
will. In this way persons become skilful in every employ- 
ment. In training the muscles for effective action, it la very 
important that correct movements be adopted at the com- 

How is this ahomi by cipcrimenS! 207. Upon what do the different 
fntonntionB of wiund or merhanical etnplnjTnents depend? Whj are lh« 
first efforts in educating the inuscleii indifferent or itiegulir? 208. Why 
ES lepetiUon of muacuUr action neoci'siiry ? Why is it important that 

s b( adoptod in tlie first etforta of musculnj education >J 
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ir this is neglected, the mnliou will be con- 
uramed and impraper, while power and skill will he lont 
lUustration. If a boy, whilt; learning Ic 

lia scyiliG in a slooping ponilion, twisting his hody ai 

■p of the scythe, he will nuvcr become on easy, 

Pro]ier inslruction i- ii.« necessary ii 

Bgriculiurul bronches as in 




Good penmanship requires properly trained muscles. 
I deficient analysis of the nnovements of the arm, hand, 
and fingers, on the part of teachers and pupils in penman- 
ship, together with an improper position in sitting, is to be 
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ascribed the great want of success in acquiring this art. The 
pen should be held loosely, and when the proper position is 
attained, the scholar should make an effort to imitate some 
definite copy as nearly as possible. The movements of the 
fingers, hand, and arm, necessary to accomplish this, should 
be made with ease and rapidity, striving, at each effort, to 
imitate the copy more nearly. 

210. When the arm, hand, and fingers are rigid, the large 
muscles, that bend and extend these parts, are called into too 
intense action. This requires of the small muscles, that pro- 
duce the lateral movements, which are essential to rapidity m 
writing, an effort which they cannot make, or can with diffi- 
culty accomplish. 

Experiment, Vigorously extend the fingers by a violent 
and rigid contraction of the muscles upon the lower part of 
the arm, and the lateral movement which is seen in their sep- 
aration cannot be made. But gently extend the fingers, and 
their oblique movements are made with freedom. 

211. An individual who is acquainted with the laws of 
health, whose muscles are well trained, will perform a certain 
amount of labor with less fatigue and waste to the system, 
than one who is ignorant of the principles of hygiene, and 
whose muscles are imperfectly trained. Hence the laboring 
poor have a deep interest in acquiring a knowledge of prac- 
tical physiology, as well as skill in their trade or vocation. It 
is emphatically true to those who earn their bread by the 
" sweat of their brow," that " knowledge is power." 

210. What is said of the lateral and oblique movements of the arm 
hand, and fingers in writing ? How is this shown by experiment ? 211 Why 
Is the study of physiology and hygiene of utility to 'Jie laborer ? 
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CHAPTER XI 

THE TEETH. 

213. The leelh, in composition, nutritJoii, and growth 
are different from other bones of the body. They vary i& 
number at different periods of life, and, unlike other bones, 
they are exposed to the immediate action of atmospheric air 
and foreign substances. The bones of the system, generally, 
when fractured, unite ; but there is never a permanent union 
of a tooth when broken. 

ANATOMT OF THE TEETH. 
213. The TEETH are attached to the upper and lower jaw- 
bone, by means of bony sockets, called al've-o-lar processes. 
These give great solidity to the attachment of the teeth, and 
frequently render their estruclion diificull. The gums, by 
their ftbrous, fleshy structure, serve to fix the teeth more 
firmly in the jaw. 

Obiervalion. When a permanenl tooth ia extracted, these 
uony processes are gradually absorbed, so that in advanced 
age there remains only the jaw-bone covered by the lining 
mombrane of the gum. This accounts for the narrow jaw 
and falling in of tlie lips in old age. Frequently, a piece of 
the alveolar process comes out with the tooth when extracted, 
and the dentist has then the credit of " breaking the jaw." 

212. Whst Is said of the tBeth ! In whatrespectdothej differ from other 
Innea ot the body? 213—218. Gi-Dii the anaiomy of the teeth. 213. What 
Donflnes the lert^i in the juir-bane P What becames of the socket when > 
tooth is rcnuncd ? Wliat olTtcl hms this abaorption upon the jaw njid 
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No great injury results from the removal of the procesa in this 

214. The teeth are formed in the interior of llie jaws, and 
within dent'al cap'sules, (menibranoua pouches,) which are 
enclosed within the substance of the bone, and present in 
their interior a fleshy bud, or granule, from tlie surface of 
which exudes, the ivory, or the bony part of tlie tooth. In 
proportion as the tooth is formed, it rises in the socket, which 
Ls developed simultaneously witli the tooth, and passes thiuugb 
the gum, and shows itself without 

Fig. fi*. 




L 



215. The first set, which appears in infancy, is called J 
tem'po-ra-ry, or milk teeth. They are twenty in number ; ten I 
in each jaw. Between six and fourteen years of age, [he tem- j 
porary teeth are removed, and the second set appears, called ( 
per'ma-nent leetli. They number thirty-f 
jaw. 

214. Whste and how ate Ibe laelh 
St tee called ? How manf 
imberr 



216. The fouf front teeth in each jaw are called in-ei'Mors, 
(culling leelli ;) llie nexl loolii in each side, the cua'ptd, (eye 
tootli ;) the next two, hi-eus'pids, (small grinders ;) ihe nexl 
two, mo'lars, (grinders.) Tlie laal one on each side of lliii 
jaw is called a iDisdom looth, because it does not appear until 
a peraon is about Iwenly years old. The incisors, cuspids, 
and bicuspids, have each bul one rooL The moluraoflho 
Jpper jaw have three rools, while those of the lower jnw liavt 
but two. 

Fig. S5. 
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Ohiervalion. The shape of the teeih in difTerenl species of 
fuiimals is adapted to the kind of food on which they subsist. 
Those animttla that feed exclusively on flesh, as the lion, have 
the cuspids, or canine teeth, largely developed, and the molars 
have sharp cutting points. Those animals thai feed on grass 
ind gram, as the horse aad the sheep, have iheir molar teelh 
Bore rounded and flat on the crown. The human teeth are 



216. 
I not,« 

^^H^Of the 



?a of the ptrman 



108 



^ 



adapted to feed on fruits, grain, or flesh, aa they are lesa 
pointed than those of the cat, and mora pointed than those of 
the sheep. 

211 The leelh are composed principally of two subsiancea 
— Ihei'vo-ry and the en-am'el. The internal part of the tooth 
or the ivory, is harder and more enduring than bone, and forma 
the body of the tooth. The enamel is remarkable for its hard- 
ness, and varies somewhat in color with the age, temperament, 
habits, and manner of living of different individuals. When 
any part of the enamel is destroyed, it is never regenerated. 




d^nadi In tbe pulp 






218. Each tooth is divided into two parts, namely, crown 
and root. The crown is that part which protrudes from the 
jaw-bone and gum, and is covered by the highly polished 
enamel. The root, or " fang," is placed in the sockets of the 
jaw, and consists of bony matter. Through this bony sub- 
stance several small vessels pass, to aid in the growth and 
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3 in the removal of ihe tooth. There are, heaide thene 

I vessels, smiill white cords passing to each looth, tulled netfts. 

(See fig, 57.) Wbeii these nervea are diseased, we have !^> 

I toothache. 

PHYSIOLOGY OF THE TEETH. 

219. The use of the leeih is twofold. IsL By the action 
of the incisors the food is divided, while the molars grind or 
break down ihe more solid portions of it. By these processes, 
the food is prepared to pass more easily and rapidly into the 

I Btomach. 

220. In the mastication of food there are two movements 
of the lower jaw — the action by which the teeth are brought 
togelher, and tlie lateral motion. In the former, the food is 
cut or divided, the jaws acting like shears. This movement 
is produced by the action of two large muscles situated on 

I each side of the head and face. 

' Observation. The muscles attached to the lower jaw are of 
great strength ; by their action alone, some persons are ena- 
bled to bite the hardest subslances. By putting the fingers 
upon the side of the head above and in front of the ears, and 
upon the face above the angle of the jaw, while masticating 

' food, the alternate swelling and relaxation of these muscles 
ivill be clearly felt, 

221. The lateral, or grinding movement of the teeth, is pro- 
L duced by the action of a strong muscle that is attached to the 
I lower jaw on the inside. 

Observation. Those animals lliat live solely on flesh, have 
r only the cutting, or shear-like movement of the jaws. Those 



ate— 222. Give the phyiiolngtj of the teeth. 210. Give one of Ite func 
r Of the leeth. 220, Haw man; maTcmcntx of ttie lower jnw in mastici 
Ifcod? What effect has the flrsl movement upon the food? How 
fenced } What is the ohuacter of the masticating musdea i 221. Hi 
grinding motion of the teeth produced ? What ii Mid of Ihe n 
ts of the tmth in diiferenl nnijoals ! 

10 



mo 



[hat uso vegetables for food, have the grinding motion ; while 
man has both the cutting and grinding movcmenl. 

222. 2d. The teeth aid us in articulating with distinctness 
certain letters and words. An individual who has lost hia 
front teeth cannot enunciate distinctly certain letters called 
dental. Again, as the alveolar processes are removed by 
absorption soon after the removal of the teeth, the lips and 
cheeks do not retain their former full position, thus marring, in 
no slight degree, the symmetry of the lower part of the (ace. 
Consequently, those simple observances that tend to the 
preservation of tile teeth are of great practical interest to all 
persons. 

m HYGIENE OP THE TEETH. ■ 

" 223. To preserve the teeth, they must be kept dean. Aftei 
eating food, they should be cleansed with a brush and water, 
or rubbed with a piece of soft flannel, to prevent the tartar 
collecting, and to remove the pieces of food that may have 
lodged between them. Toothpicks may be useful 
ing any particles inaccessible to the bnish. They may b 
made of bone, ivory, or tho common goose-quill. Metall) 
toothpicks should not he used, as they injure the ena 

224. The month should be cleansed leilh pure tepid water '^ 

night, as well as in the morning; after which the teeth shoulj 

L upward and downward, both on the poster 

lay be beneficial to use refined si 
reiy week, to remove any corroding substam 
Llhe leeth ; care being taken to 

wit he taken into the t 
Sudden changes of lemperatui 
^finally produce decayed teeth. 

I 22S— M3. Oiw ( 

(Mth be [wpaeiTpd ? By wh 
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Observation. On ihis account, smoking is iiemicioiis, be- 
I. cause ihe teeth are subjected to an alternate inhalation of both 
cdM and warm air. 

The temporary leeth ihould be removed as soon as 
they become loose. If a permanent tooth makes it appear- 
ance before the first is removed, or has become loose, the 
milk tooth, although not loose, should be removed without 
delay. This is necessary that the second set of teeth may 
present a regular and beautiful appearance. 

227. In general, when the permanent teeth are irregular, 
e should be removed. If the teeth are crowded and 
■^trregular, in consequence of the jaw being narrow and short, 
r when they press so hard upon each other as to injure the 
enamel, remove one or more lo prevent their looking unsight- 
ly, and in a few months the remaining teeth, with a little care, 
will fill the spaces. 

Observation. When it is necessary to remove a tooth, apply 
to some skilful operator. It requires as much skill and knowl- 
edge 10 extract teeth mell, as it does to amputate a limb ; yet 
some persons, who possess strong arms, will obtain a pair of 
forceps, or a tooth-key, and hang out the sign of " surgeon- 
dentist," although ignorant of the principles that should guide 

838. It is not always necessary to have teeth extracted when 
tkey ache. The nerve, or the investing membrane of the 
root, may be diseased, and the tooth siil! be sound. In such 
instances, the tooth should not be extracted, but the diseased 

i condition may be remedied by proper medication. There are 
many sound teeth, that become painful, as already mentioned, 
(rbich are unnecessarily removed. 
■Wh 
U.et, 
Ikethi 
t 



Why ia smoking injurioua to the teeth ! 226. "What remork respectinfl 
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UltLStration, Dr. H. M., of Belfast, Me., related to me that 
an individual in that vicinity had his teeth, (all of tliem 
sound,) on one side of the lower jaw, extracted by an igno- 
ramus of a " tooth-puller," and this without any relief from 
pain. The disease was tic douloureux, which was relieved 
by Dr. M. 

229. TJie preservation of the teeth requires that they he 
frequently examined. When a part of the enamel is removed, 
and a small portion of the body of the tooth has become cari- 
ous, in many instances such teeth may be preserved from 
further decay by having them filled or " plugged '* with gold 
foil. All amalgams, pastes, and cheap patent articles for 
filling, should be avoided, if you would preserve both the teeth 
and the general health. 

230. The practice of cracking nuts with the teeth, or oi 
lifting heavy bodies, and the constant habit of biting thread, 
should be avoided, as they finally destroy the enamel. 

231. All acidulated drinks and mineral waters^ that ^^ set 
the teeth on edge^'* are injurious. All tooth-powders and 
washes that contain any article that is acid, corrosive, or grind- 
ing, should be banished from the toilet. Tobacco is not a pre- 
servative of the teeth. It contains " grit," which wears away 
the enamel ; beside, when chewed, it debilitates the vessels of 
the gums, turns the teeth yellow, and renders the breath and 
the appearance of the mouth disagreeable. 

232. Healthy persons have generally sound teeth, while 
feeble persons have decayed teeth. For this reason, we should 
try to learn and practise the few simple rules that promote 
health. 

Give an illustratioii of the removal of sound teeth. 229. How may 
decaying teeth be presenred ? What should be avoided in the filling of 
teetii ? 2S0. What practices should also be avoided ? 231. What is said 
of acidulated drinks ? What effect has tne chewing of toDacco upon the 
Iseih ? 232. What is one reason for preserving health ? 
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THE DIGESTIVE ORGANS. 



113 

I 



I 



'233. From the earliest existence of the human syslem to 
3 last ray of life, change is impressed upon it by the Giver 
lof this curious fabric. New atoms of mailer are deposited, 
While the old and now useless particles are constnmly 
»enioved. The malerinl necessary to sustain the growth 
of the body in early life, aiid also lo repair the waste tiiul 
is unceasing to animal existence, ia the food we eat, 

231. Pood, animal or vegetable, contains most of the ete- 

of the different tissues of the system, yet it must tiii- 

dergo certain essentia! alterations before it can become a part 

of the body. The first change is effected by the action of 

the Digestive Organs. ^H 

ANATOMY OF THE DIGESTIVE ORGANS ^| 



335. The digestive oega?js are the Moulh, Teeth* Snl'z 
va-Ty Glands, Phar' vnx. (E-sopli'a-giis, (gullet,) Stom'ach, 
In-tes'tines, (bowels,) Ladtc-ah, (milk, or chyle vessels,) 
Tho-racic Duel, Liv'er, and the Pan'cre-as, (sweetbread.) 

236. The mouth ia an irregular cavity, which contains the 
id the organs o( toiie. It is 

a Chapter XII. 



■e } "What maintains this change ? 234, Has animal or vegetable food 
' leseiDblBDCe to the different tisanes of vhich it finally rnnlia a part ? 
what o^ana ie the Aral change in the food effected f 235—258, Gitu 
oHatami/ qf tJa ttisative oiyant. 235. Name Ihem. 330. Deictibe Iha 
■Biouth. "*" 
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bounded in front by ihe lips ; on each aide by ihe mteriMj'l 
Buriace of the cheeks ; above, by the liard palate (roof of ths>a 
mouth) and leeth of the upper jaw ; below, by the tongue amifl 
teeth of the lower jaw ; behind, it is continuous with tha T 
pharynx, but is separated from it by a kind of movable J 
curtain, called the sofl palate. This may be elevated c 
depressed, so as lo close the passage or leave it free. 

837. Thr> siLiVARY (iLAMDS are six in number; three o 
each side of the jaw. They are called the pa-rot'id, th«J 
Kth-tnax'iJ-la-ra and the sub-lingual. 




238. The parotid gland, the largest, ia situated in froDtl 
of the external ear, and behind the angle of (he jaw. A.I 
duct (Sleno's) from this gland ojiens into the mouth, oppositel 
the second mol€tr tooth of the upper jaw. 
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2R9. The submaxillary gland is ainialed within ihe lowei 

^ lo its angle. lis escrelory duct (Wharlon's) 

OJMins inlo the mouth by the side of Ihe frt^num lin'guiE, 

^bridle of the tongue.) 

240. The SURLINSUAI. glahd is elongated and flattened, 

.luRled beneath the mticous niL-tnbrane of the floor of 

he mouth, on ench side of the frtenum linguro. It has seven 

^ighl small ducts, which open into the mouth by the side 

iaf the bridle of the tongue. 

Obitn-ation. In the "mumps," the parotid gland u 
diiieHsed. The swelling under the tongue called tlio " frog" 
M a disease nf the sublingual gland. 
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upper portion of the spinal column. It extends from the base 
of the skull to the top of the tra'che-a, (windpipe,) and is 
continuous with the oesophagus. From the pharynx are foui 
passages ; one opens upward and forward to the nose, the 
second leads forward to the mouth, the third downward to the 
trachea and lungs, the fourth downward and backward to the 
stomach. 

242. The oesophagus is a large membranous tube that 
extends behind the trachea, the heart, and lungs, pierces 
the diaphragm, and terminates in the stomach. It is com- 
posed of two membranes — an internal, or mucous, and a 
muscular coat. The latter is composed of two sets of fibres ; 
one extends lengthwise, the other is arranged in circular 
bands. 

243. The stomach is situated in the left side of the abdo- 
men, immediately below and in contact with the diaphragm. 
It has two openings; one connected with the oesophagus, 
called the car^di-ac orifice; the other connected with the 
upper portion of the small intestine, called the py-lor'ic 
orifice. It is composed of three coats, or membranes. The 
exterior or serous coat is very tough and strong, and in- 
vests every part of this important organ. The middle, or 
muscular coat is composed of two layers of muscular fibres, 
one set of which is arranged longitudinally, the other circu- 
larly. The interior coat is called the mucous, and is arranged 
in ru'g(B^ (folds.) The stomach is provided with a multitude 
of small glands, in which is secreted the gastric fluid. 

Illustration, The three coats of the stomach anatomicallv 
resemble tripe, which is a preparation of the largest stomach of 
the cow or ox. The outer coat is smooth and highly polished. 
The faiddle coat is composed of minute threads, which are 

241. Describe the pharynx and the passages leading from it. 242. Give 
the structure of the (rsophagus. 243. Where is the stomach situated? 
How mahy coats has it? Describe them. What article prepared foe 
food does the stomach resemble? 
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344. The intestines, or alimentary canal, are divided into 
IWo parts — the sjnaU and large. The small intestine is about 
twenty-five feet in length, and ia divided into three portions, 
namely, tlio Du-o-de'nvm, the Je-ju'num, and the Il'e-um. 
The large intestine is about five feet in length, and is divided 
into three parts, namely, the Cw'cwn, the Co'lon, and the 
Reiftum. (Appendix D.) 

245. The nnoDENUM is somewhat larger than the rest of 
rfie small mtestine, and has received its name from being in 

3«. Explui 



What is the kngth of the Email iiiteatine, »nd 
ided? ^Tiat is the length of the large mleatinef Qire Iti 
iiTisioni. as. Describe the duudcnuin. 
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length about the breadth of twelve fingers. It commences at 
the pylorus, and ascends obliquely backward to the under 
surface of the liver. It then descends perpendicularly m 
front of the right kidney, and passes transversely across the 
lower portion of the spinal column, behind the colon, and 
terminates in the jejunum. The ducts from the liver and 
pancreas open into the perpendicular portion, about six inches 
from the stomach. 

246. The jejunum is continuous with the duodenum. It 
is thicker than the rest of the small intestine, and has a 
pinkish tinge. 

247. The ileum is smaller, and thinner in texture, and 
somewhat paler, than the jejunum. There is no mark to dis- 
tinguish the termination of the one or the commencement of 
the other. The ileum terminates near the right haunch-bone, 
by a valvular opening into the colon at an obtuse angle. 
This arrangement prevents the passing of substances from the 
colon into the ileum. The jejunum and ileum are sur- 
rounded above and at the sides by the colon. 

248. The small intestine, like the stomach, has three coats. 
The inner, or mucous coat is thrown into folds, or valves. In 
consequence of this valvular arrangement, the mucous mem- 
brane is more extensive than the other tissues, and gives a 
greater extent of surface with which the aliment comes in 
contact. There are imbedded under this membrane an 
immense number of minute glands, and it has a great numbei 
of piles, like those upon velvet. For this reason, this mem* 
brane is sometimes called the villous coat. 

249. The ccbcum is the blind pouch, or cul-de-sac, at the 
commencement of the large intestine. Attached to its ex- 
^mity is the ap-pend'ix verm-i-formUs^ (a long, worm- 

What important ducts open into it? 246. Describe the jejunum. 
247. The ileum. 248. What is said of the coats of the intestines ? Wh^ 
is the mucous membrane sometimes called the yillous coat ? 249. Describe 
the CGBCum. 
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shaped tube.) It ia from one lo aix Inches in length, and of 
-he size of a goose-quill, 

350. The colon is divided into three parts — the ascending, 
transverse, and descending. The ascending colon pnssea 
upward from the right hauncli-bone lo the under surface of 
the liver. It then hends inward, and crosses the upper part 
of the abdomen, helow the liver nnd stomach, to the left side 
under the name of ihe transverse colon. At the left side, il 
turns, and descends to the leR haunch-hone, and is called ihe 
descending colon. Here it makes a peculiar curve upon itself, 
which is called the sigmoid fieafure. 




The dwircnilliiE coJon. 9, I'tis slf 



I. Describe the comae of the diTisions oi tho rj^lnn. ExplBin. fg. SI. 
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251. The RECTUM is the termination of the large intestine. 
The large intestine has three coats, like the stomach and 
small intestine. The longitudinal fibres of the muscular coat 
are collected into three bands. These bands are nearly one 
half shorter than the intestine, and give it a sacculated 
appearance, which is characteristic of the coecum and colon. 

252. The lacteals are minute vessels, which commence 
m the villi, upon the mucous surface of the small intestine. 
Prom the intestine they pass between the membranes of the 
mes'en'ter-y to small glands, which they enter. The first 
range of glands collects many small vessels, and transmits a 
few larger branches to a second range of glands ; and, final- 
ly, after passing through several successive ranges of these 
glandular bodies, the lacteals, diminished in number and in- 
creased in size, proceed to the enlarged portion of the thoracic 
duct, into which they open. They are most numerous in the 
upper portion of iie small intestine. 

253. The tfobacic duct commences in the abdomen, by 
a considerable dilatation, which is situated in front of the lower 
portion of the spinal column. From this point, it passes 
through the diaphragm, and ascends to the lower part of the 
neck. In its ascent, it lies anterior to the spine, and by the 
side of the aorta and cssophagus. At the lower part of the 
neck, it makes a sudden turn downward and forward, and 
terminates by opening into a large vein which passes to the 
heart. The thoracic duct is equal in diameter to a goose- 
quill, and, at its termination, is provided with a pair of semi- 
lunar valves, which prevent the admission of venous blocd 
into its cylinder. 

251. What is said of the arrangement of the fibres of the muscular coat 
of the laige intestine ? 252. What are the lacteals ? Give their course 
from the mucous coat of the intestine to the thoracic duct. 253. Describe 
the course of the thoracic duct. How is the yenous blood preyented from 
pMsing into this duct ? 
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Obtervation. The mesenteric glands, which are situated 
between two layers of serous membrane (mesentery) thai 
connecls the snmll intestine with Ihe spinal column, occasion- 
ally become diseasefl in childhood, nnd prevent the chyle 
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frum passing to the thoracic duct. Children thus affecleii Iiave 
R voracious appetite, and atthn same time are becoming more 
and more emaciated. The disease ia called mesenteric con- 
sumption. 

254. The liver, a gland appended to the dlimentarjr canal, 
is the Urgeat organ in the Bystem, and weighs about jbui 
pounds. It is situated in the righi side, below the diaphragm, 
and is composed of several lobes, ha upper surface is con> 
vex ; its under, concave. This organ is retaiiied in its place 
by several ligaments. It performs the double office of sepa< 
rating impurities from the venous blocii, and of secreting a 
fluid (bile) necessary to chylifi cati<a i. On the under surface 
of the liver is a membranous sac, cailfsl the gall-cyst, which 
M generally considered as a reservoir for the bile. 



B«.M. 




n|. Sa Tba ndR ntflw* of (Ix Uver. I, The rifbl lota. S, Tta led. 3, «. 
Imaller lobea. Id, Tbe falt-bladiln, a cjm, lodfad ill In depnHkia. 17, Ths nouli 
in Uia pdMeiiis border, fbr ihe qitDBl coIdbo. 



Obaervatian. A good idea of the liver and iat 
be obtained by examining these parts of a pig. In this animal, 
the aacs, or pouches, of ths large intestine axe well defined. 

S55. The fahcbeas is a long, flattened gland, uulogoiu^la 

9H. DMcribt tb liTcr. SSS. Wb>( !■ uid of dw puoMi t 
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e Bolivttry glaads. Il is about six inches in iengtli, weighs 
e or four ounces, and is situaled transversely across the 
posterior wall of the abdomen, behind ihe elomach. A duct 
from this organ opens into the duodenum. 

256. The spleen, (milt,) so called because the aiicicnis 
supposed it to be the seat of melancholy, is an oblong, flat- 
tened organ, situated in llie left side, in contact wiiti the dia- 
phragm, stomach, and the pancreas. It is of a dark, bluish 

I color, and is abundantly supplied with bluod, but has no duct 
■liich serves as an outlet for any s< 
Inll determined. 
I Fig. 64. 

iMolht 

257. Thi 

scroll!) membrane, which descends (ram the stomach and 
transverse colon. A quantitj' of adipose matter is deposited 
around its vessels, which ramify through its structure. lis 
flinction is twofold in the animu.1 economy. 1st. It protects 
the inlestities from cold. 2d. It facilitules the movemcnls 
of the intestines upon each other during their vermicular, or 
worm-like action. 

258. Every part of the digestive apparatus is supplied with 
iTtenes, veins, lymphatics, and nervous filaments, from the 

!i ionic system of nerves. 




L 



what ia every part of the digestive appatatua supplied f 
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CHAPTER XIV. 

PHYSIOLOGY OF THE DIGESTIVE 0KGAN8. 

259. Substances received into the stomach as food, must 
necessarily undergo many changes before they are fitted to 
form part of the animal body. The solid portions are re- 
duced to a fluid state, and those parts that Mrill nourish the 
body are separated from the waste material. 

260. The first preparation of food for admission into the 
system, consists in its proper mastication. The lips in front, 
the cheeks upon the side, the soft palate, by closing down 
upon the base of the tongue, retain the food in the mouth, 
while it is subjected to the process of maS'ti-ca'tion, (chew- 
ing.) The tongue rolls the mass around, and keeps it between 
the teeth, while they divide the food to a fineness suitable for 
the stomach. 

261. While the food is in process of mastication, there is 
incorporated with it a considerable amount of sa-li'va^ (spittle.) 
This fluid is furnished by the salivary glands, situated in tlie 
vicinity of the mouth. The saliva moistens and softens the 
food, so that, when carried into the pharynx, il is passed, with 
ease, through the oesophagus into the stomach. 

262. When the food has been properly masticated, (and i?i 
rapid eaters when it is not,) the soft palate is raised from the 
l)ase of the tongue backward, so as to close the posterior open- 
ing through the nostrils. By a movement of the muscles of 
the tongue, cheeks, and floor of the mouth, simultaneous with 

299—272. OweihephyMlogyofihedigetHv0orgQm. 259. Whatisneces 
lary before food can notirish the body ? 260. Describe how mastication is 
perfiDrmed. 261. Of what use is the saliva in the process of mastioation ? 
262. How is the food pressed into the pharynx ? 



IP 
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llinl of the soft palate, the food is preasej into the upper pan 

of lilt pharyn;t. 

'i<>'4. When in the pharynx, the food and dnnk are pre- 
vented from passing into the trachea by a niinple valve-like 
iirmngement, called the ep-i-gloftU. The ordinary position 
nl' this little organ is perpendicular, so as not lo obairuct ilie 
|Miasage of air into the lungs ; but in the act of swallowing, 
it is brought directly over the opening of the trachea, called 
■he glol'lU. The food, being forced backward, passes rapidly 
over the epiglottis into the CBsophagus, where ihecircular band 
of muscular fibres above, contracts and forces the food lo the 
next lower band. Each band relaxes and contracts succes- 
sively, and thus presses the alimentary ball downward and 
onward 10 the stomach.* 

Observation. If air is inhaled when the food or drink is 
passing over ihe glottis, some portions of it may be carried 
into the larynx or trachea. This produces violent spasmodic 
coughing, and most generally occurs when an attempt is made 
to speak while masticating food; therefore, never talk when 
the mouth contains food. 

264. When the food reaches the stomach, the gastric glands 
are excited to aclion, and ihey secrete a powerful solvent, 
called gastric juice. The presence of food in the stomach also 
increases a contractile action of the muscular coat, by which 
the position of the food is changed from one part of this cavity 
to another. Thus the aliment is brought in contact with the 
mucous membrane, and each portion of it becomes 
with gastric juice, by which it is soAened, or dissolved 



* The pmceas of deglutition ntaj be oompcehended by anst; 
of swallowing Ibod oi osliva. 



'baervatioD. 264. Deiciibt how the bod in the itDmi 
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d pulp3 liomogeneoua mass, of a creamy 

Chyme. Tile Ibod is not all converted itilo chyme a 

time ; but as fast as it is changed, it passes through the pylorittS 

orifice into the duodenum. 

Observation. The gastric juice has the property of ci 
luting liquid albuminous matter when mLxed with it. 
ihis properly of rennet, which is an infusion of the fourtli>l 
stomach of the calf, by which milk is coagulated, or forme4fl 

265. The chyme is conveyed through the pyloric orifice ofJ, 
the stomach into the duodenum. The chyme not only excitefe.fl 
an action in the duodenum, but also in the liver and pancreas^T 
Mucus \s then secreted by the duodenum, bile by the liver>] 
and pancreatic fiuid by the pancreas. The bile and pancre- 1 
atic fluid are conveyed into the duodenum, and mixed with 1 
the chyme. By the action of these dliferent duida, the chym» m 
is converted into a fluid of a whitish color, called Chyle, and fl 
into residuum. 

Observation. The bile bos no agency in the clmngtfl 
through which the food passes Jn the stomach. In a healtbjfl 
condition of this organ, no bile is found in it The commoaLl 
belief, that the stomach has a redundancy of this si 
erroneous. If bile is ejected in vomiting, it merely shows, 
not only that the action of the stomach is inverted, hut also 
that of the duodenum, A powerful emetic will, in this way, 
generally bring this fluid from the most healthy stomach, 
knowledge of this fact might save many a stomach from the | 
evils of emetics, administered on false impressions of tt 
necessity, and continued from the corroboration of these byJ 
the appearance of bile, till derangement, and perhaps perma T 
nent disease, are the consequences. 

266. The chyle and residual matter are moved • 

Wliat peeuUar property has gastric juice! 286. Where ar 
cHvme convpTted into chyle } What is said iu regard to the bile P 
bicomos of llie chyle; 
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icons surface of llie small intestine, by the action of ils 
,ular coat. As the cliyle is carried along the tract of tha 
iniBstine, it comes in contact with the villi, where the lacteal 
These imbibe, or take up, the chyie, am) 
transferit through the mesenteric glands into the thoracic duct, 
through which it is conveyed into a large vein at the lower 
part of the neck. In this vein the chyle is mixed with llie 
venous fluid. Tlia residual matter ia conveyed into the large 
intestine, through which it ia carried and excreted from the 
system. (Appendix E.) 

267. In the process of digestion, the food is Bubjectod to 
'e different changes. Isi. Tlie chewing and admixture of 

die saliva with the food ; this process ia called maaliealion. 

268. 2d. The change tiirough which the food passes in 
e stomach by its muscular contraction, and the secretion 

from the gastric glands ; this is called ckyiitificalion. 

269. 3d, The conversion of the homogeneous chyme, by 
Ihe agency of the bile and pancreatic secretions, into a fluid 

milk-like appearance ; this is chylijicalion. 

270. 4th. The absorption of t]ie chyle by the lacteals, 
■nd its transfer through thern and tlie thoracic duct, into the 
subclavian vein at the lower part of the neck.* 

271. 5lh. The separation and excretion of the residuum. 

272. Perfection of the second process of digestion requires 
dwrough and alow mastication. Tlie formation of proper 
chyle demands appropriate mastication and chymification ; 
while a healthy action of the lacteals requires that all the 
anterior stages of the digestive process be as perfect as 

iible. (Appendix F.) 



■ " The chyle is ohangsd bj tte lattcala and meaenteric glands, but 
jie natoie of this clumge is not, us yet, well deflued or undnrstood. 

in ? 267. Recapitiilnte the Bvo changes in the digestive 
ilpil review UlB lUlMoray Bllil phj^ology of Iho digrittvg nr^ni. 




S, The iBnipbncua. «, TbetisclieB. 7, Tba parotid gluid. a, ThiiHibl)DguiiL(llul4 
9, I'lH HDiDicIt,' 10, 10, Tbe nvcr. U, Tbe piJ-arm. 19, The duct Ihu ctrDTrri 
IhP bile ID tbe duodenum, (J3, Jl.) 14, The psncieiu. IS, 19, IS, IS, ThennIMn 
iTMiirF. IB, Tlv Diieiitna uf lbs atBiill IuuhUhe Into lb«lf r^ inimliHi. 17, IS, IB,M 
riw liujE liueiiine 91. The aplwn. 3:1, The uiipei pul of Ibe iplniU coluniit Jfl 
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CHAPTER XV. 
HYGIENE OF THE DIGESTIVE OEQANS 

273. It ia a law of the system, that each organ is excited 
to healthy and efficient action, when influenced by its appro- 
priate stimulus. Accordingly, nutrient food, that is adapted 
to the wants of [he system, imparts a healthy stimulation to 
the salivary glands during the process of mastication. The 
food that is well masticated, and has blended with it a prope 
amount of saliva, will induce a healthy action in the stomach 
Well-prepared chyme is the natural stimulus of the duodenum 
liver, and pancreas ; pure chyle is the appropriate excitant of 
Ihe lacteal vessels. 

274- The perfection of the digestive process, aa well hi 
the health of the general system, requires the observance of 
certain conditions. These will be considered under four 
heads : — 1st. The Quantity of food that should be taken. 
Its Quality. 3d. The Manner in which il should be 
itBken. 4th. The Condition of the system wheti food is 



I nea 

K: 

1 

kiquire } Z7S. What exert nn InfluenM on the qoaiititT of fao4 neeen w/ 



375. The qdantity of food necessary for the system 
varies. Age, occupation, temperament, temperature, habits 
amount of clothing, health and disease are among the circum- 
itances which produce the variation. 

276. The child and youth require food lo promote lh» 

m — 330. Qive the hygient of iht digeitim orgam. 273. Glie ■ law 
of ths syJitpm. What is the sppropriale itimolus of the sslitBry glnnd) 
during mmatioBlion I Of the stoniBch? Of the duDdenum ? Of the 
luteal lesaeli ? 274. What iocs the perfection of t) ' 
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est when it is most rapidly removed from the system, which 
occurs m cold weather. This is the cause of the system 
requiring more food in winter than summer. 

Observation. Persons that do not have food sufficient for 
the natural wants of the system, require more clothing than 
those who are well fed. 

z82. The last-mentioned principle plainly indicates the 
propriety and necessity of lessening the quantity of food as 
the warm season approaches. Were this practised, the tone 
of the stomach and the vigor of the system would continue 
unimpaired, the " season complaints " would be avoided, and 
the " strengthening bitters " would not be sought to create 
an appetite. 

Observation. Stable-keepers and herdsmen are aware of 
the fact, that as the warm season commences, then animals 
require less food. Instinct teaches these animals more truly, 
in this particular, than man allows reason to guide him. 

283. The quantity of food should have reference to the 
present condition of the digestive organs. If they are weak- 
ened or diseased, so that but a small quantity of food can be 
properly digested or changed, that amount only should be 
taken. Food does not invigorate the system, except it is 
changed, as has been described in previous paragraphs. 

Observation. When taking care of a sick child, the anxiety 
of the mother and the sufferings of the child may induce her 
to give food when it would be highly injurious. The attend - 
mg physician is the only proper person to direct what quantity 
should be given. 

284. The quantity of food is modified^ in some degree^ by 

Why do we eat more in the winter than in the summer ? What practi- 
cal observation is given? 282. Why should the quantity of food be 
lessened as warm weather commences ? What would be avoided if this 
principle were obeyed? 283. Why should the present condition of the 
dis^estive organs be regarded in reference to the quantity of food ? Mention 
<in intttuuce in which it would be injudicious to give food. 



Iiabil. A healthy peraon, whose exercise is in pure ai , in.iy 
he nccustomed to take more food ihan is necessarv. Tlie 
«Bele89 excess is removed from the system by the waste out- 
lets, as the akin, lungs, liver, kidneys, &c. In such cases, 
i£ food is Dot taken in the usual quantity, there will be a Teel 
ing of emptiness, if not of hunger, from the want of the usual 
distention of the stomach. This condition of the digestive 
jrgana may be the result of disease, but it ia more frequently 
I produced by inordinate daily indulgence in eating, amounting 

^^^^^ almost to gluttony. 

^^^B 285. Large quantitiei of food oppress the stomack, and 
^^^^ Miise general languor of the whole body. This ia produced 
^^^^ by the extra demands made on the system for an increased 
supply of blood and nervous fluid to enable the stomach to 
free itself of its burden. Thus, when we intend to make any 
OKtraordinary effort, mental or physical, at least for one meal, 
we should eat less food than usual, rather than a greatej 
quantity. 

2B6. No more food should be eaten than is barely suj- 
fident to tatiafy the appetite. Nor should appetite be con- 
founded with taste. The one is a natural desire for food to 
supply the wants of the system ; the other is an artificial 
desire merely to gratify the palate. 

287. Although many things may aid us in detenninmg tne 
quantity of food proper for an individual, yet there is no 
certain guide in all cases, [t is maintained by some, that tlie 
sensation of hunger or appetite is always an indication of the 

I want of food, while the alisence of this peculiar sensation is 

^^^K regarded as conclusive evidence thatalimenl is not demanded. 

^V 28 

I Will 



284. BhoT the effect oS hiibit upon ttie qiunlitf of food that in eaten. 
Whut iB said in regard to inordinate eatinff f 28S. What ia the effect of 

ting large quantitiea of food ? What luggeBtion when an extraordinsrr 
elfort, either menial or physical, is ID be made 1 286. How much food 
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This assertion is not correct, as an appetite may be created 
for food by cgoiiiiufiiita and gormandizing, which is as arti- 
ficial and as morbid as that which craves tobacco or ardent 
spirits. On the other hand, a structural or functional disease 
of the brain may prevent that organ from taking cognizance 
of the sensations of the stomach, when the system actually 
requires nourishment Observation shows, that disease, habit, 
the state of the mind, and other circumstances, exert an 
influence on the appetite. 

Observation, Dr. Beaumont noticed, in the experiments 
upon Alexis St. Martin, that after a certain amount of food 
was converted into chyme, the gastric juice ceased to ooze 
from the coats of the stomach. Consequently, it has been 
inferred by some writers on physiology, that the glands which 
supply the gastric fluid, by a species of instinctive intelligence, 
would only secrete enough fluid to convert into chyme the 
aliment needed to supply the real wants of the system. What 
are the reasons for this inference ? There is no evidence thai 
the gastric glands possess instinctive intelligence, and can 
there be a reason adduced, why they may not be stimulated 
to extra functional action as well as other organs, and why 
they may not also be influenced by habit ? 

288. While all agree that the remote or predisposing 
cause of hunger is, usually, a demand of the system for 
nutrient material, the proximate or immediate cause of the 
sensation of hunger is not cleaurly understood. Some phys- 
iologists suppose that it is produced by an engorged condition 
of the glands of the stomach which supply the gastric juice ; 
while others maintain that it depends on a peculiar condi- 
tion of the nervous system. 

289. The quality of the food best adapted to the wants of 
the system is modified by many circumstances. There are 

What does observation show? 288. What is said of the causes of 
kunger? 289. Why is not the same kind of food adapted to differouf 
individuals ? 



^ 



Uiey 

m 



tntiay varieties of food, and llieao we much modified by ihe' 
differenl nietliods of preparalioii. The same kind of food ia 
not equally well adapted to diBerent JDdividuals, or to the 
pame indtviduiil Id all coaditions ; aa vocatiun, health, exposure, 
labits of life, season, climate, &c., influence ihe condition of 
Jie system. 

290. AT articles of food may be considered in two rela- 
tions : Isl, As nutritive. Sd, Aa digestible. Suhslancea are 
nutritious in proportion to their capacity to yield the elements 

chyle, of which carbon, oxygen, hydrogen, and nitrogen 
the most essential; they are digestible in pruportioD to 
facility with which tliey are acted upon by the gastric 
juice. These properties should not be confounded in the 
various articles used for food. 

291. As a " living body has no power of forming elements, 
or of converting one elementary substance into another, it 
therefore follows that the elements of which the body of an 
animal is composed must be in the food." {Chap. III.) Of 
.he essential conetituenls of the human body, carbon, hydro- 
gen, oxygen, and nitrogen are the most important, because 
[hey compose the principal part of the animal body; while 

le other elements are found in very small proportions, and 
ly of them only in a few organs of the system. (Apj 
G) 
ObservMion. Nitrogen renders food more stimulating, 
ticularty if combined with a large quantity of carbon, aa beef. 
Those articles that contain the greatest amount of the con- 
stituent elements of tlic system are most nutritious. As milk 
and eggs contain all the essential elements of the human sys- 
tem, so they are adapted to almost universal use, and are 
highly nutritious, 
2',ia. The following table, by Pereira, in his trealiso on 
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Pood and Diet, may aid the student in approxin^atino: tc 
correct conclusions of the quantity of nutriment in different 
kinds of food, and its adaptation to the wants of tne system. 



TABLE, 

SHOWING THB AYEJELLOB aUAMTITT OF D&T, 0& BOLIO MATTBB, OA&BON, 
NimOOBN, AMD M0I8TUBB, IM DI7FEBBNT A&TI0LE8 OF DIET. 



One hundred Parti. 



Arrowroot, ...... 

Beans, 

Beef, fresh 

Bread, rye, 

Butter, 

Cabbage, 

Carrot, 

Cherries, 

Chickens, 

Codfish, 

Cucumbers, 

Eggs, whites, . . . 

» yolk 

Lard, hog*s 

Milk, cow's, 

Oats 

Oatmeal, 

Oliye^il, 

Oysters, 

Peaches, 

Pears, 

Peas, 

Plums, greengage. 
Potatoes, 

Bye, 

Suet, mutton,. . . . 
Starch, potato, . . . 

, wheat, . . . . 

Sogar, maple, . . . . 

, renned, . . . 

, brown, • • • 

Turnips, 

Veal, roasted, . . . 
Wheat, 



Dry 
Matter. 



8L8 
85.89 
25 

67.79 

100 

7.7 

12.4 

25.15 

22.7 
20 
2.86 
20 
46.23 

100 
12.98 
79.2 
93.4 

100 
12.6 
19.76 
16.12 
84 

28.90 
24.1 
83.4 

100 
82 
85.2 



IS 

• • • 

85U( 



Carbon. 



36.4 

38.24 

12.957 

30.674 

65.6 

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 
« • • • 



79.096 

• • • • 

40.154 

• • • • 

77.50 

• • • • 

• • • • 

• • • • 

35.743 

10.604 
38.530 
78.996 
36.44 
37.5 
42.1 
42.5 
40.88 
8.2175 
52.52 
88.415 



Nitrogen. 



Water 



3.752 



0.28 
0.30 



• • • 

• • • 

1.742 

• • • 

• • • 

• • • 



0.3615 
1.417 

• • • • 

« • • 

• • • • 



0.1275 
14.70 
1.966 



18.2 
14.11 
75 
32.21 

« • • • 

92.3 

87.6 

74.85 

77.3 

80 

97.14 

80 

53.77 

• • • • 

87.02 

20.8 

6.6 

• • • • 

87.4 

80.24 

83.88 

16 

71.10 

75.9 

16.6 

• • • • 

18 
14.8 



92.5 

• • • • 

14.5 



Note. Let the pupil mention those articles of fbod that are most nutri- 
tious, from a reriew of this table, and the Uit four paragraphs. 
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393. Those articles thai do not contain the east ntial ele- 
of the system should not be used as exclusive articles 
. This principie has beeo, and may be illustrated by 
Biperiment. Feed a dog with pure sugar, or olive-oil, (arti- 
clea thai contain no nitrogen,) for several weeks, and the evil 
sffecia of n on- nitrogenous nutrimenl will be manifested. At 
first, the dog will take his food with avidky, and seem lo 
thrive upon it; soon this desire for food will diminish, his 
body emaciate, his eye become ulcerated, and in a few weeks 
he will die ; but mix bran or sawdust with the sugar or oil, 
and [he health and vigor of the animal will be maintained for 
months. A similar phenomenon will be manifested, if grain 

ly be given to a horse, without hay, straw, or material of 



■ilily be given to a horse, without hay, straw, or material of h 
i.a character. (Appendix H.) ^^^| 

. 294. Some articles of food contain the elements of chytO^H 
n great abundance, yet afford but little nutriment, because 

n but 

ISlUIlk^— 

tsojH 
nont, *l 



™n great abundance, yet afford but little nutriment, because 
they are difficult of digestion ; while other articles contain but 
a small quantity of these elements, and afford more nourish- 
ment, because ihey are more easily affected by the digeslUH 






295. The following table eshiblts the general results o 
experiments made on Alexia St. Martin, by Dr. Beaumont, 
when he endeavored lo ascertain the time required for the 
digestion of different articles of food.* The stomach of St, 
Martin was rupiured by the bursting of a gun. When he 

loverei*. rrom the effects of the accident under the surgical 
of Dr. Beaumont, the stomach became adherent lo the 



» The time required for the dieeation of the different arliclfla of food 
might vary in other pcrsjaa; and wonld probably vary in the same 
individnal at different periods, as the employment, health, Eeason, Sm^ 
exert a modiiying influence. 

S93. Haw hu the elFecl of non-nitrngRnnui nutriment been illuitrnted t 
Kl. Why d" aoma articles of food Iho! tonlain tho elemenU of chyle afford 
bullittle nutrlnienl ? Why da article! Ihnl GOaloin a auiall qiiiinlKy of these 
nU afford more nouHihmenll £15. How wu lbs lime icuuired foi 
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TABLE, 



ArUtJst. 


'■zr- 


Time 


.„». 


PrBpara. 


.„ 


Apples, BOUT. h»rd, . 


Haw, 

Raw, 

Haw, 

Broiled, 

Boiled, 

KoaEited 

Broiled, 

Boiled, 

Boiled, 

Fried, 

Boiled, 

Boiled, 

Baked, 

Bflked, 

Melted, 

liaw. 

Raw, 

Boiled, 

Baked, 

Boiled, 

Fried, 

Haw, 

Frieai-d 

Boiled, 

Boiled, 

Baked, 

Baked, 

Baked, 

Boiled. 

Hoasted 

Hoisted 

Boiled 

hard. 
Boiled 

soft. 
Fried, 
Raw 
Fried, 
Boiled, 
Eoaated 
Boasted 
Broiled, 
Broiled, 


b.n 
260 
2 

1 30 
3 

2 30 

3 30 
3 

3 36 

3 10 

4 15 
345 
3 30 
3 15 
3 30 

2 30 

* 30 

^S 

3 30 
3 30 
24« 
2 
345 

I" 

245 

1 30 
3 30 
3 

3 3n 
2 

3 30 
i 
4 

2 30 
230 
2 


Meat hashed with ) 


Warm's 

Boiled, 

Raw, 

Roasted, 

Broiled, 

Bniled, 

Raw, 

Boasted 

Stewed. 

Boiled, 

Boiled, ' 

KB.'- 


230 


Beef, fresh, lean, rare 






Mutton, fresh 


3 16 
3 


Etoak,.. ..'.-■' 

, Kilh Bait only. 

mi fresh, lean, . ! 
, old, hud, salted 


Oysters, fresh. , . . 


2M 






Parsnips 

Pig, sueking, .... 
Pigs' feet, soused, . 
Fork, fat nnd lean, 
, recently salted, 


230 
2 30 


Bread, wheat, fresh, 


o It, 
430 


Cabbage head 

, with rinegai, 

Cake, apoBge 

Carrot, orange, . . . 














steak, ' 

Potatoes, Irish, . . 


Broiled, 

Boiled, 

Baked, 

Boiled, 

Boiled. 

Boiled. 

Broiled, 

BoUed, 

Boiled, 

Boiled, 

Boiled, 

Boiled 

Boiled, 

Boiled, 

Boiled, 

Boiled, 

Fried, 

Boasted, 

Boiled, 

Boasted, 

Boiled, 

Broiled, 

Fried, 

Broiled. 


3 li 
3 30 






Chicken, full-grown! 
Codfiah, cured, dry, . 
Corn, green, & beans 

hread 

cake, 

s:rrt^?^fewd 

.wild 

Egg., fresh, 






Sarmon, salted 

Sausage, fresh, . . . . 

Sonp, beet, vegeta- ) 

btes. and bread, ( 

, (hicken, . , . . 

', oyster, '. 

Suet, beef, fresh. . . 

T^'c.'^Miied,' '.'.'.'. 

Turkey, domeati- i 

Turnips, flat, 

Veal, fresh, 

Venison steak, .... 


i 

3 20 

4 ■ 
3 

3 30 
3 30 

3D 
30 






tbunder, frih. . . . . 
Fowl, doniestio 


225 

2 13 






Lamb, fresh, 

LiTer, beers, fresh, . . 


I S'i 
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aide, wilh an exicruiil api^rture. Nature had funned a kind 
of valve, wliicli closed ihe aperlure from tlie interior, and ihua 
prevented the contents of ihe stomach from escaping; but 
on pushing it aside, ihe process of digestion could be a 
Through this opening, the appearance of the coats of Ihe si 
Bch and food, at dilferonl stages of digestion, were esamine^fl 

296. In view of this table, the question may be HUggested^ 
Is that anicle of food most appropriate to the system which ii 
most easily and speedily digested ? To this it may be repliecli J 
that the stomach is suhjecl to the same law as the musclM 
and other organs ; exercise, within certain limits, strengtheoi 
it. If, therefore, we always eat those articles moat easitji 
digested, the digestive powers will be weakened ; if over- 
worked, they will be exhausted. Hence the kind and amount 
of food should be adapted to the maintenance of the digestive 

I ^wers, and to their gradual invigomtion when debilitated, 
' Ohsereation. Food that is most easily digested is not ( 
rays most appropriate to a person convalescing from dlseaa 

''Tf the substance passes rapidly llirough the digestive process^ 
ii may induce a recurrence of the disease. Thus the simple 
preparations which are not stimulating, as watur-gruel, are 
belter for a sick person than the more digestible beef and fish. 
Q97. The question is not well settled, whether animal or 
vegetable food is best adapted to nourish man. There are 
nations, particularly in the torrid zone, that subsist, exclusive- 
ly, on vegetables ; while those of the frigid zone feed on fish oi 
animal food. In the temperate zone, among civilized nations, 
a. mixed diet is almost universal. When we consider the 
organization of the human system, the form and arrangement 
of the teeth, the structure of the stomach and intestines, we 
are led to conclude, that both animal and vegetable food ia 
requisite, and that a mixed diet is most conducive to strengAj^^^^ 
health, and long life. "^^^^^ 

KM the nyuiua which is mnat easily digestfrdl Clivn otiMnui^^^^| 
What is (Bid iS the BdnpUlion ofipiDial and vegEU,b^eVaa<.^.U11I«aV^^^^H 
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'298. The food should be adapted to the distensible ckarai. 
ler of the stomach and alimenlary canal. The former will ha 
full, if it contain only a gill; it may be so distended as to 
contain a quart. The same ia true of the intestines. If the 
food is concentrated, or contains the quantity of nutriment 
which the system requires, in small bulk, the stomach and 
intestines will need the stimulation of distention and friction, 
which is consequent upon the introduction and transit of tho 
innutritiouB material into and through the alimentary can.il. 
If the food is deficient in innulritious matter, the tendeniiy 
is, to produce an inactive and diseased condition of the diges- 
tive organs. For this reason, nutrient food should have blend- 
ed with it innutritions iiiiiiisrial. Unboiled wheat bread is 
more healthy than hot Rour cakes ; ripe fruits and vegetables 
than rich pies, or jellies. 

Oiservation. lat. The observance of this rule is of moro 
importance to students, sedentary mechanics, and those indi- 
viduals whose digestive apparatus has been enfeebled, than to 
those of active habits and firm health. 

2d. The circumstance that different articles of food contain 
different proportions of waste, or innutrilious matter, may be 
made practically subservient in the following way; If, al any 
particular season of the year, there is a tendency to a diarrhrea, 
an article that contains a small proportion of waste should be 
selected for food ; but, if there is a tendency to an inactive 
or costive condition of ihe intestinal canal, such kinds of foorl 
should be used as contain the greatest proportion of waste, as 
such articles are most stimulating to the digestive organs, and, 
consequently, most l axati ve. 

In the selection of food, the infiuenee of season and 
dimale should be eoruidered. Food of a highly stimulating 
.character may be used almost with impunity during the culd 

sue. WhDt is Eald of the dlBtenoibls chinuter oF the ilomiiGh md alimciili 
jy ciiiiiil I What l> the effocl ofeiting highlj' concenitnted food I Why la 

Die unbolted wheat bread mute healthj than fluurcakeat GIte obssrmtian lit. 

tlM^rmlinn !d. SS9. What kind of Toad ia adapted lo cDldweatUiI To 



weaklier of a cold climaie ; but in ihe warm season, anJ in a 
wan.i climate, il would be very deleterious. Animal food, 
being more stimulating than vegetable, can be eaten in the 
winter but vegetable food should be used more freely in the 
spring and summer. 

300. The in/litence of food on the sgstem ia modified by 
the age of the individual. The organs of a child are more 
Knsiiive and excitable than those of a person advanced in 
yeara. Therefore a vegetable diet would be most approprialo 
for a child, while stimulating animal food mighl be conducive 
to the health of a person advanced in life. 

OhgervalioTi. When the digestive organs are highly 
impressible or diseased, it is very important to adopt a 
I, unstimulating, vegetable diet, as soon as the warm 



301, Habit is another strong modifying infii 
person has been accustomed to an animal or ve; 
and there is a sudden change from one lo the olhe 
condition of the system, particularly of the digestive apparatus, 
usually follows. When it is necessary to change our manner 
of living, it should be done gradually." 

302, Some temperaments require more stimulating food 
than others. As a general rule, those persons whose seosa- 
liona are comparatively obtuse, and movements slow, will be 
benefited by animal food ; while those individuals whose 
coastilutions are highly impressible, and whose raovementa 
are quick and hurried, require a nutritious and 
ing vegetable diet. 



nenta ^^J 



• The Bystem u gradually devfeloped, and all changes 
apprujl, Ubnt, exercise, or posicion, Btould be gradual. Even 
Ciom a bad to a good habit, on tlus principle, ebould be gradual. 

300. What kinds of food are appropriate to old age? Why? Wliat 
kind* to cMldhood! Why! 301. What is the effect when there U a 
■udden change ham a vegetable to an animal diet! Bow ihonld all 
changei of the ijileni be made! 302. Elo diaereat tem'f eiMn«cU ivv^a 
differejil kinds of food? What general rule i» givtnl 
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CHAPTER XVI. 

HYGIENE OF THE DIGESTIVE ORGANS, CONTINUED. 

303. The manner in which food should he taken is of much 
practical importance ; upon it the health of the digestive organs 
measurably depends. But few circumstances modify the 
proper manner of taking food, or should exercise any con 
trolling influence. 

304. Food shotdd he taken at regular periods. The inter- 
val between meals should be regulated by the character of tlie 
food, the age, health, exercise, and habits of the individual. 
The digestive process is more energetic and rapid in the 
young, active, and vigorous, than in the aged, indolent, and 
feeble ; consequently, food should be taken more frequentlv 
by the former than by the latter class. 

305. In some young and vigorous persons, food may be 
digested in one hour ; in other persons, it may require four 
hours or more. The average time, however, to digest an ordi- 
nary meal, will be from two to four hours. In all instances, 
the stomach will require from one to three hours to recruit 
its exhausted powe^ afler the labor of digesting a meal, 
before it will again entei: upon the vigorous performance of 
its duties. 

306. Food should not he taken too frequently. If food is 
taken before the stomach haB regained its tone and energy by 
repose, the secretion of the gastric juice, and the contraction 

903. Why is it important that we regaitl the maimer of taking our food ? 
304. How should the intervals between meals be regulated? 305. What is 
the average time required to digest an ordinary meal ? 306. Why should 
not food be taken too frequently? 



' nf II 
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nf ilie muscular fibres, will be imperTecl. Again, if loud 19 
inhen before ilie digestion of the preceding meal lias been 
completed, the effects will be still worse, because the food 
partiuliy digested becomes mixed with that last taken. There 
fore the interval between each meal should be long enough 
for the whole quantity lo be digested, and the time of repose 
iflicient to recruit the exhausted organs. The 

ibler the person and the more debilitated the stomach, tliu 
portant to observe the above directions. 

Observation. In the feeding of infants, as well as in 
supplying food to older children, the preceding suggeatioiia 
should always be regarded. The person who has been con- 
fmed by an exhausting sickness, should most scrupulously 
regard iliia rule, if he wishes to regain his strength and fiesh 
with rapidity. As the rapidity of the digestive process is less 
it) students and individuals who are engaged in sedentary 
employments, than in stirring agriculturists, the former class 
a,'"e more liable to take food loo frequently liian the latter, 
while its observance is of greater importance to tlie sedentary 
artisan tlian to ilie lively lad and active farmer. 

307. Food should be wdl masticated. All solid aliments 
should bo reduced lo a state of comparative linenesa, by the 
teeth, before it is swallowed ; the gastric fluid of the stomach 
will then blend with it more readily, and act moie rigorously 
in reducing it to chyme. The practice of swallowing solid 
food, slightly masticated, or " bolting " it down, tends to 
derange the digestive process and impair the nutrition of the 
system. 

SOS. Mastication should be moderate, not rapid. In mas- 
ticating food, the salivary glands are excited to action, and 
must elapse before they can secrete saliva in suffi- 



Lt perKona would be benefited by nb^rrrinif the preceding i 

? 307, Why should fond be- -ell masticoted i What is tlie efft 

billing down " food } 308, Hdw shauld muticatiaa be pi 
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cient quantities to moisten it. If the aliment is not supplied 
with saliva, digestibn is retarded; besides, in rapid eating, 
more food is generally consumed than the system demands, 
or can be easily digested. Laborers, as well as men of leisure, 
should have ample time for taking their meals. Imperfect 
mastication is a prevailing cause of indigestion. 

309. Food should be masticated and swallowed without 
drink. As the salivary glands supply fluid to moisten the dry 
food, the use of tea, coffee, water, or any other fluid, is not 
demanded by nature's laws while taking a meal. One objec- 
tion to ^^ washing down " the food with drink is, the aliment 
is moistened, not with the saliva, but with the drink. This 
tends to induce disease, not only in the salivary organs, by 
leaving them in a state of comparative inactivity, but in 
the stomach, by the deficiency of the salivary stimulus. 
Another is, large quantities of fluids, used as drinks, give 
undue distention to the stomach, and lessen the energy of the 
gastric juice by its dilution, thus retarding digestion. Again, 
drinks taken into the stomach must be removed by absorption 
before the digestion of other articles is commenced. 

Observation. Were it customary not to place drinks on the 
table until the solid food is eaten, the evil arising from drink- 
ing too much at meals would be obviated. The horse is never 
known to leave his provender, nor the ox his blade of grass, to 
wash it down ; but many persons, from habit rather than thirst, 
drink largely during meals. 

310. The peculiar sensation in the mouth and fauces , called 
thirst, may not always arise from the demand for fluids to 
increase the serum (water) of the blood, as in the desire for 
drink attendant on free perspiration, for then, pure water or 
some diluent drink is absolutely necessary ; but it may be the 



Why ihould all persons have ample time for eating ? 809. Why are 
drinks not necessary while masticating food? Give the oltjections to 
'washing down" food. What obseryation relative to drink? 810. Does 
the sensation of thirst always arise from a real want of the system ? 
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reaull of fever, or local diaeaje of the parts connected wiih 
the throat. In many instances, thirst may be allayed by chew 
ing some hard substance, as a dry cracker. This excites a 
eecretion from the salivary glands, which removes the disa- 
greeable sensation. In thirst, attendant on a heated condition 
of the system, this practice affords relief, and is safe ; while 
the practice of drinking large quantities of cold fluids, in 
unsafe, and should never be indulged, 

311. Food or drink should not be taken when very hot. 
Wlien food or drink is taken hoi, the vessels of the mucous 
merabmne of the gums, mouth, and stomach are unduly stim- 
ulated for a short time ; and lliis la followed by reaction, 
attended by a loss of lone, and debility of these parts. TWa 
practice is a fruitful cause of spongy gums, decayed 
sore mouth, and indigestion. 

312. Food or drink thould not be taken verif cold. If' 
a considerable quB"lity of very cold food or liquid be taki 
immediately into the stomach, the health will be 
and the tone of the system will be impaired, from the sudden 
aljstraction of heat from tlie coals of the stomach, and 
from surrounding organs, to impart warmth to the cold food 
or drink. This arrests the digestive process, and tlie food is 
retained in the stomach too long, and causes oppression and 
irritation. Consequently, food and drink that are moderately 
iieated are beat adapted to the natural condition of ilie diges- 
tive apparatus. 

Observation. Food of an injurious quality, or taken in an 
improper manner, affects ihe inferior animals as well as man. 
The leeth of cows thai are closely penned in cities, and are 
fed on distillery slops, or the unhealthy slops and remnants 
of kitchens, decay and fall out in about two years. Can the 
milk of such diseased animals be healthy — the proper not 
ishment for children i* 

e inatancea when It doea and nhc-n it do» not. 811. Wbf ihould 
IT drink be Uben hotf 312. Why ehould ttteynot be talkm, e^Jii!{ 
LC nf the effects nf imjitnper fniid upon X'he infeiioi 
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313. The CONDITION of the system should be regarded when 
food is taken. This is necessary, as the present and ulterioi 
condition of the digestive apparatus is strongly influenced by 
tlie state of the other organs of the system. 

314. Food should not he taken immediately after severe 
exertion^ either of the body or mind. For all organs in 
action require and receive more blood and nervous fluid, than 
when at rest. This is true of the brain, muscles, and vo- 
cal organs, when they have been actively exercised. The 
increased amount of fluid, both sanguineous and nervous, 
supplied to any organ during extra functional action, is ab- 
stracted from other parts of the system. This enfeebles and 
prostrates the parts that supply the blood and nervous fluid to 
the active organ. Again, when any organ has been in vigor- 
ous action for a few hours, some time will elapse before the 
increased action of the arteries and nerves abates, and a due 
supply of fluids is transmitted toother organs, or an equilibrium 
of action in the system is reestablished. 

315. Thus food should not be taken immediately after 
severe mental labor, protracted speaking, continued singing, 
or laborious manual toil ; as the digestive organs will be in a 
state of comparative debility, and consequently unfit to digest 
food. From thirty to sixty minutes should elapse, after the 
cessation of severe employment, before food is taken. This 
time may be spent in cheerful amusement or social conversa- 
tion. 

Observation. The practice of students and accountants 
going immediately from severe mental labor to their meals, 
is a pernicious one, and a fruitful cause of indigestion and 
mental debility. The custom of farmers and mechanics 

313. Should the condition of the system be regarded in taking food? 
314. When should food not be taken ? Why ? What is the result when 
an organ has been in vigorous aotion ? 315. After the cessation of severe 
toil, how much time should expire before eating ? What is one cause of 
Indigestion among students and accountants ? 



hurrying from their toil to the dinner- table, does much 
cause dyspepsia and debility among these ctasses 
munity. 

316. Severe menial or manual toil should not be entered 
upon immtdiately afl,er eating. Aa there is an increased 
amount of blood and nervous fluid supplied to the stomach 
and alimentary cana! during the digestion of food, a deficiency 
exists in other organs. This is evinced by a slight paleness 
of the skin, and a disinclination to active thought and exercise. 
Under such circumstances, if either the mind, vocal organs, 
or muscles are called into energetic action, there will be an 
abstraction of the necessary amount of blood and ner- 
vous fluid from the stomach, and the process of digestion 
will he arrested. This will not only cause disease of the 
digestive organs, but chyle will not be formed, to nourish the 
system. 

Uktstration. An English gentleman fed two dogs upon 
similar articles of food. He permitted one to remain quiel in 
a dark room ; the other he sent in pursuit of game. At the 
expiration of one hour, he had both killed. The stomach of 
the dog that had remained quiet was nearly empty. The 
food had been properly changed and carried forward mto'the 
alimentary canal. In the stomach of the dog that had used 
his muscles in chasing game, the aliment remained nearly 
unaltered. 

317. The same principle may be applied to the action of 
the organs of man. If Kis miud or muscles act intensely 
soon after eating, the stomach will not be sufficiently stirnu- 
Inied by blood and nervous fiiiid to change the food in a 
suilable period. The Spanish practice of having a " siesta," 
or sleep after dinner, is faf belter than the custom of the 

318. VTny shuutd not aeTero inaniinl or montal eiettlon be made imme- 
diaiBlj after eating i Bute the illuatration. 317. May tliia principle iio 
applied to the action of the human stomach ? Wliat a said of the SpMUiih 
if roating after dinner ? 
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Angle -Saxon race, who hurry from their meals to the field, 
shop, or study, in order to save time, which, in too man\ 
instances, is lost by a sense of oppression and suffering which 
soon follows. 

318. In some instances of good health, the infringement of 
this organic law may seem to pass with impunity, but Nature, 
though lenient, sooner or later asserts her claims. The prac- 
tice of the Spaniard may be improved by indulging, for an 
hour before resuming toil, in moderate exercise of the muscu- 
lar system, conjoined with agreeable conversation and a 
hearty laugh, as this facilitates digestion, and tends to " shake 
tlie cobwebs from the brain." 

Observation, No judicious teamster drives his animals as 
soon as they have swallowed their food, but gives them a 
period for repose, so that their food may be digested, and 
their systems invigorated. In this way, he secures the greatest 
amount of labor from his team. 

319. The mind exerts an influence upon the digestive pro' 
cess. This is clearly exhibited, when an individual receives 
intelligence of the loss of a friend or of property. He 
may at the time be sitting before a plentiful board, with a 
keen appetite ; but the unexpected news destroys it, because 
the excited brain withholds its stimulus. This shows the pro- 
priety of avoiding absorbing topics of thought at meals, as 
la')ored discussions and matters of business ; but substitute 
cheerful and light conversation, enlivening wit, humor, the 
social intercourse of family and friends ; these keep the brain 
in action, but not in toil. Under such circumstances, the 
blood and nervous fluid flow freely, the work of digestion is 
readily commenced, and easily carried on. 

320. Indigestion arising from a prostration of the nervous 
system^ should he treated with great care. The food should 

Of the Anglo-Saxon race ? 318. How can the Spanish custom be im- 
proved ? 319. How is the influence of the mind on the digestive process 
exhibited? What does it show the necessity of avoiding? 820. How 
should indigestion arising from nervous prostration be treated ? 
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be simple, nutritious, moderate in quantity, and taken at torii- 
)nr periods. Large qiiantitiea of atimulating food, frequently 
iftken, serve lo increase the nervous prostration, Tliose 
afflicied should exercise in the open air, and engage in social 
conversation, that the braJD may be excited to a natural or 
heulthy action; '.a order that it may impart lo the digestive 
organs thp necessary stimulation. 

32!. Persons should abstain from eating, at least thm 
hoara before retiring for sleep- It is no unusual occurrence, 
for those persons who have eaten heartily immediately hefore 
retiring to sleep, to have unpleasant dreams, or lo be aroused 
from their unquiet slumber hy colic pains. In Buch in- 
stances, the brain becomes partially dormant, and does not 
impart lo the digestive organs the requisite amount of nervous 
influence. The nervous stimulus being deficient, the unchanged 
food remains in tlie stomach, causing irritation of ihis organ. 

Ulustratinn. A healthy farmer, who was in the habit of 
eating one fourth of a mince pie immediately before going lo 
bed, became annoyed with unpleasant dreams, and, among the 
varied images of liia fancy, he saw that of his deceased father. 
Becoming alarmed, he consulted a physician, who, a 
patient hearing of the case, gravely advised him to e 
a mince pic, assuring him that he would then see his grond- 

3S2. When Ike general system and digestive organs are 
enfeebled, mild, unatiinulaiing food, in svmII quantities, should 
be given. In the instance of a shipwrecked and famighed 
mariner, or a patient recovering from disease, hut a small 
quantity of nourishment should be given at a time. The reason 
for this, is, thai when the stomach is weakened from want 
of nourishment, it is as unfitted for a. long period of action la 

321, WliBi is the effECt of entiiiB immadialely before retiring for sleep ( 
Bow is this iUnstrated in tlie case of a. henllh; farmer ? 322. How ehoiila 
{Dod be giTeo vben both the digcstiTe or^^ans and general aystem ua ■ 
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digesting food, as the muscles are, under like circumstances, 
for walking. Consequently, knowledge and prudence should 
direct the administration of food under these circumstances. 
The popular adage, that " food never does harm when there 
is a desire for it," is untrue, and, if practically adopted, may 
be injurious and destructive to life. 

Observation, Liquids are rapidly removed from the stom- 
ach by absorption. Hence, in cases of great prostration, 
when it is desirable to introduce nutriment into the system, 
without delay, the animal and vegetable broths are a desirable 
and convenient form of supplying aliment. 

323. The condition of the skin exercises an important in- 
fluence on the digestive apparatus. Let free perspiration be 
checked, either from uncleanliness or from chills, and it will 
diminish the functional action of the stomach and its asso* 
ciated organs. This is one of the fruitful causes of the 
" liver and stomach complaints " among the half-clothed and 
filthy population of the crowded cities and villages of our 
country. Attention to clothing and bathing would likewise 
prevent many of the diseases of the alimentary canal, called 
" season complaints," particularly among children. 

324. Restricting the movements of the ribs and diaphragm 
impairs digestion. At each full inspiration, the ribs are 
elevated, and the central portion of the diaphragm is depressed, 
from one to two inches. This depression is accompanied by a 
relaxation of the anterior abdominal walls. At each act of 
expiration, the relaxed abdominal muscles contract, the ribs 
are depressed, the diaphragm relaxes, and its central parta 
ascend. These movements of the midriff cause the elevation 
and depression of the stomach, liver, and other abdominal 
organs, which is a natural stimulus of these parts. 

In cases of great prostration, what is recommended? 823. How is 
the influence that the skin exercises on the digestive organs illustrated ? 
324. What effect on the digestive process has the restriction of the ribs 
and diaphraspm ? 
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325. It is noted of individuals who restrain the free move- 
ments of the abdominal muBcles by tight dresaes, thai the lone 
and vigor of the digestive organs are diminished. The 
restricted waist will not admit of a full and deep inspiration ' 
and eo essential is this to health, that abuse in this respect 
soon enfeebles and destroys the functions of the syatem, 

326. Pure air is necessary to gire a keen appetite and 
tyigorous digMtion. The digestive organs not only need the 
stimulus of blood, but Ihey absolutely need the influence of 
pure blood, which cannot exist in the ayatem, except when we 
breathe a pure air. From this we learn why those persons 
who sleep in small, ill venliluled rooms, have little or no 
appetite in the morning, and why tlie cnouth and throat are so 
dry and disagreeable. TTie effect of impure blood, in dimin- 
ishing the desire for food, and enfeebling the digestive organs, 
is well illustrated by the foUowing incidents. 

lUvstrations. Ist. Dr. Rcid, in his work on " Ventilation 
of Rooms," relates that an innkeeper in London, when he 
provided a public dinner, always spread his tables in an 
under-grotind room, with low walls, where the air was aoti- 
fined and impure. He assigned oa a reason for so doing, thai 
guests consumed only one third as much food and wine, 

Iif the tables were laid in the open air. 
I. A manufacturer stated before a committee of ihe 
ritish Parliament, that he had removed an arrangement for 
ventilating his mill, because he noticed that his men ate much 
more after his mil! was ventilated, than (Irevious to admitting 
fresh air into the rooms, and that he could not afford to have 
them breathe pure air. 

Observation. Many of the cases of indigestion among 
clergymen, seamstresses, school teachers, sedentary me- 

325. What ia obBerved of Ihoae individuals that restrict the movementB 
■ " " 9t. niuatiation ad- Whst in one 
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chanlcs, and factory operatives, are produced by breathing 
the impure air of the rooms they occupy. These cases can 
be prevented, as well as cured, by proper attention to 
ventilation. 

327. The position of a person^ in standing or sittings 
exerts an injluence upon the digeMive organs. If a person 
lean, or stoop forward, the distance between the pelvic bones 
and the diaphragm is diminished. This prevents the de- 
pression of the diaphragm, while the stomach, liver, pancreas, 
and other abdominal organs, suffer compression, which induces 
many severe diseases of these organs. As healthy and well- 
developed muscles keep the spinal column in an erect position, 
which conduces to the health of the organs of digestion, the 
child should be taught to avoid all positions hit the erect^ while 
studying or walking. This position, combined with unre- 
stricted waists, will do much to remove the now prevalent 
disease, dyspepsia. 

328. Whatei^er kind of aliment is taken^ it is separated 
into nutriment and residuum ; the former of which is con- 
veyed, through the medium of the circulation, to all organs 
of the system, and the latter, if not expelled, accumulates, 
causing headache and dizziness, with a general uneasiness; 
and, if allowed to continue, it lays the foundation of a long 
period of suffering and disease. For the preservation of 
health, it is necessary that there should be a daily evacuation 
of the residual matter. 

Observation, In -chronic diseases of the digestive organs, 
very frequently, there is an inactive, or costive condition of 
the alimentary canal. This may be removed in many cases, 
and relieved in all instances, by friction over the abdominal 
organs, and by making an effort at some stated period each 
day, (evening is best,) to evacuate the residuum. In acute 

327 Why does the position of a person affect digestion? 328. Intc 
>vhat are different kinds of aliment separated ? 
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diseases, as fever, regard should be given to regiilarity in ro- 
iieving ihe inteslines of residuum. Attention lo this sugges- 
tion will in many instances obviale the necessity of cathartic 
medicine. 

329. We would add, for the benefit of those af&icled with 
hemorrhoids, or piles, that the best time for evacuating the 
intestinal canal would be immediately before retiring for the 
night. During the night, while recumbent, the p/otrudiug 
parts return to their proper place, and the surrounding organs 
acquire increased tone to retain them. The same observance 
will do much to prevent such prostrating diseases.* 

330. To recapitulate r digestion is most perfect when the 
action of the cutaneous vessels is energetic ; the brain and 
vocal organs moderately stimulated by animated conversa- 
tion ; the blood well purified ; Ihe muscular system duly 
exercised ; the food of an appropriate quality, taken in proper 
quantities, at regular periods, and also properly masticated. J 



* The urinaiy orgsiiB, as well as tlie mtcstinal cuial, should ba 
frequently and rcgularty Evacuated. Some most distressing uid 
frequently mciirable tomplaints ore caused by fslse custnms and 
bise delicacy in this particular. TeaehorB ahonld be particularly 
1 regard this su^eation in reference to young p 
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CHAPTER XVII. 

THE CIRCULATORY ORGANS. 

331. The ultimate object of the food and drink introduced 
Into the body, is to furnish material to promote the growth 
and repair the waste of the organs of the system. The for- 
mation of chyle (the nutrient portion of the food) has been 
traced through the digestive process, and its transfer into the 
vein at the lower part of the neck, from which it is conveyed 
to the heart; and, finally, in the lungs it assimilates to the 
character of blood. 

332. The blood, after standing a short time, when drawn 
from its vessels, separates into s^rvm^ (a watery fluid,) and 
co-ag'u-lum^ (clot.) This fluid is distributed to every part of 
the system. There is no part so minute that it does nov 
receive blood. The organs by which this distribution is 
effected are so connected that there is properly neither begin- 
ning nor end ; but as it respects their functions, they are con- 
nected in a complete circle. From this circumstance, thev 
are called the Circulatory Organs, 

ANATOMY OF THE CIRCULATORY ORGANS. 

333. The circitlatory organs are the Hearty Ar't^-ries 
Veins^ and Cap'iUla-ries. 

334. The heart is placed obliquely, in the left cavity of 
the chest, between the right and left lung. Its general form 

331. What is the ultimate object of the food ? 332. Of what is the blood 
composed ? What is said of the distribution of the blood ? 333. Name 
the circulatory organs. 334 — 351. Give the anatomy of the circulatory 
organs. 334. Describe the heart. 
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is that of an inverted cone, ihe base nf which is directed 
upward and backward, toward the right shoulder, while ita 
apex points forward to the left aide, about three inches from 

iQie sternum lo tlie space between the filUi and sixth ribs. Its 
ander side rests upon the tendinous portion of the diaphragm. 
The heart is surrounded by a sac, called the per-i'Car'di-mn, 
^heart-case.) The interior surface of this membrane aecreten 
K watery fluid, that lubricates the exterior of the heart, and 
obviates friction between it and the pericardium. 



Fig. 67. 




Observation. In heal'h, there is usually about a tea-spoon- 
^1 of fluid in the pericardium. When these parts aie dis- 
it may be thrown out more abimdanlly, and sometimes 
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amounts to several ounces, producing a disease called dropsy 
of ihe heart. But all the unpleasant sensations in th« region 
of the heart are not caused by an increased amount of fluid in 
the pericardium, as this disease is not of frequent occurrence. 
335. The heart is composed of muscular fibres, thnt 
traverse it in different directions, some longitudinally, but 
most of them in a spiral direction. The human heart is a 
double organ, or it has two sides, called the right and the \e(i. 
The compartments of the two sides are separated by a miis. 
cular aep'tum, or partition. Again, each side of the heari is 
divided into two parts, called the Au'ri-cle (deaf ear) and ilie 
Ven'iri-cU. 

Fig. 08. 




336. The AURICLES differ in muscularity from the ventri- 
cles. Their walla are thinner, and of a bluish color. These 
cavities are a kind of reservoir, designed to contain the blood 
arriving by ihe veins. 

337. The ventricles not only have their walls thicker 
than the auricles, but they differ in their internal structure, 

WH. or nhat is the heart composed ? OiTe its diTiiioiu. S3S. Deacribc 
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Prom the interior of tlicae cavities arise fleshy coiumna, called 
car'ne-a. The walls of the left ventricle are iliieker 
and stronger than thase of the right. 

The cavities in ihe right side of the heart are triangu- 
lar in shape ; those of the left, oval. Each cavity will con- 
lain about two ounces of blood. Between the auricle and 
ventricle in the right side of the heart, there are tliree folds, 
or doublings, of thin, triangular membrane, called the Iri-am'- 
pid valves. Between the auricle and ventricle in the left side, 
there are two valves, called the mi'tral. There are seen pass- 
ing from the floating edge of these valves to the columnce 
cameue, small while cords, called ehor'da! ten'di-na, which 
prevent the floating edge of the valve from being carried into 
the auricle. 

339. The right ventricle of the heart gives rise to the Pul- 
mo-na-ry artery ; the left ventricle, to a large artery called 
the A-orl'a. At the commencement of each of these arteries 
there are three folds of membrane, and from their shape, they 
are called aaa-i-lu'nar valves. 

340. The heart is supplied with arteries and veins, which 
ramify between its muscular fibres, through which its milrifnl 
blood passes. It has, likewise, a few lymphatics, and many 
small nervous filaments from ihe sympathetic system of nerves. 
This organ, in its natural slate, exhibits but slight indications 
of sensibility, and although nearly destitute of the sensation of 
touch, it is yet, however, instantly affected by every painful 
bodily excitement, or strong mental emotions. 

QbstrvcUion. To obtain a clear idea of the heart and iis 
valves, il la recommended to esamine this part of an ox or 

338. Howdo Ihe caviiiea in the lieirt differ? WTiat is found betwei^n 
the unriolOBnd lontricle in the right aide of the heart! How many To.l\ei 
in the left lide, and their names P Where are the tendinauB eotdg, and 
what In their uaeP 330. What Tesael* proceed from the ventricles J What 
■■asidoftbeiryilveaf 340. With what is the heart anpplied ? What is 
-ai-1 otita ta libilitf ' How can an idn of the Btruoture of Ihe heart In 
ihCned! 
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calf. In order that each ventricle be opened without mutilat 
dig the fleshy columns, tendinous cords, and valves, cut on 
each side of the septum parallel to it This may be easily 
found between the ventricles, as they differ in thickness. 

341. The ARTERIES are the cylindrical tubes that convey 
the blood from the heart to every part of the system. Thqy 
are dense in structure, and preserve, for the most part, the 
cylindrical form, when emptied of their blood, which is their 
condition after death. 

342. The arteries are composed of three coats. The 
external, or cellular coat, is firm and strong ; the middle, or 
fibrous coat, is composed of yellowish fibres. This coat is 
elastic, fragile, and thicker than the external coat. Its elas- 
ticity enables the vessel to accommodate itself to the quantity 
of blood it may contain. The internal coat is a thin, serous 
membrane, which lines the interior of the artery, and gives 
it the smooth polish which that surface presents, tt is con- 
tinuous with the lining membrane of the heart. 

343. Communications between arteries are free and nu- 
merous. They increase in frequency with diminution in 
the size of the branches, so that through the medium of the 
minute ramifications, the entire body may be considered as 
one circle of inosculation. The arteries, in their distribution 
through the body, are enclosed in a loose, cellular investment, 
called a sheath, which separates them from the surrounding 
tissues. 

344. The pulmonary artery commences in front of the 
origin of the aorta, tt ascends obliquely to tlie under surface 
of the arch of the aorta, where it divides into two branches, 
one of which passes to the right, the other to the lef\ lung. 
These divide and subdivide in the structure of the lungs, and 

terminate in the capillary vessels, which form a net-work 

•— — — . — — — ■ . 

341. What are arteries ? 342. Give their structure. 343. What is said 
of the communications between the arteries ? In their distribution, hovt- 
are they separated from the surrounding tissues ? 344. Describe the put 
monAtj artery. 
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around tlio air-cells, and become continuous wilh the minnle 
branches of ihe pulmonary veins. This artery conveys the 
mpure blood to the lungs, and, with its corresponding 
estabiishes the lesser, or pulmonic circulation. 
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345. The aorta proceeds from the left ventricle of the 
heart, and conlaina the pure, or nutrient Wood. This trunk 
gives off branches, which divide and subdivide to their ulti- 
mate ramificationB, constituting the great arterial tree which 
pervades, by its minute subdivisions, every part of (lie anJma! 
frame. This great artery and its divisions, with their return 
Ing veins, constitute the greater, or systemic circulation. 
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Fig 70. 
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346. The veins are the vessels which return the blood to 
the auricles of the heart, after it has been circulated by the 
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arteries through the various tissuea of the body. They are 
thinner and more delicate in structure than the arteries, aa 
ihut wiien emptied of their blood, they become flattened and 
collapsed. The veina commence by minute radicles in the 
capillaries, which are every where distributed through the 
textures of the body, and coalesce to constitute larger and 
larger branches, till they terminate in the large trunks whicli 
convey the dark-colored blood directly to the heart. In diam- 
eter they are much larger than the arteries, and, like those 
vessels, their combined area would constitute an imaginary 
cone, the apex of which is placed at the heart, and the base 
at the surface of the body. 

347. The communications between the veics are more 
frequent than between the arteries, and take place between 
the larger as well as among the smaller vessels. The office of 
tliese inQasulatiaqa is very apparent, as tending to obviate llie 
obstructions to which the veins are peculiarly liable, from the 
thinness of their coats, and from inability Ur overcome great 
impediments by t!ie force of their current. These tubes, ns 
well as the arteries, are supplied with nutrient vessels, and it 
is to be presumed that nervous filamenla from the aympntheiic 
nerves are distributed to their coats. 

348. The external, or cellular coat of the yeins, is dense 
and firm, resembling the cellular tunic of the arteries. The 

iddle coat is fibrous, like that of the arteriea, but extremely 
fliin. The interna! coat is serous, and also similar to that of 
the arteries. It is continuous with the lining membrane of the 
beart at one extremity, ajid with the lining membrane of the 
capillaries at the other. 

349. At certain intervals, the internal coat forms folds, or 

Where do they commence ? 347. What in Bud of their communica- 
tiona 1 What is ihc apparent design of the inoaculationa o( the veins ! 
Wiat YCHela are diatributed lo the coals of the veins i 918. Give the 
>r the costs of the veiai. 319. Bow an the va 
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ilu]>licaturas, which constitute valves. They are generally com- 
posed of two Bemilunar folds, one on each wde of the vessel. 
The free exlremity of the valviilar folds is concave, and 
directed forward, so that while the current of blood setstoward 
the heart, they present no impediment to its free passage ; but 
let the current become retrograde, and it is impeded by their 
distention. The tbIvcs are most numerous in the veins of the 
extremities, particularly the deeper veins situated between Ihe 
muscles ; but in some of the lai^r trunks, and also in some 
of the smaller veins, no valves exist. 

Fig. 71. 
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1350. The capillaries constitute a microscopic net-work, 
lutd are ao distributed through every part of the body as to 
render it impossible to introduce the smallest needle beneath 
the akin, without wounding aeveral of these fine vessels. 
They are remarkable for the uniformity of diameter, and for 
the constant divisions and communications which take place 
between them, 
351. The capillaries inosculate, on the one band, wtlh the 
terminal extremity of the arteries, and on the other, with the 
commencement of llie veins. They establish the conimiini- 
cation between the termination of the arteries and the begin- 
^^^^ ning of the veins. The important operations of secretion 
^^^K and the conversion of the nutrient materials of tlie blood into 
^^^^H bone, muscle, &c., are performed in these vessels. 



Fig. 72. 



Fig. 73. 
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3B0. What do tlie oBpillatles conatitata? For what are the)' iem»rlt- 
kble ? 3S1. What relation do they heat to the artariea and veirn ? "Whal 
Important operatione are pcifanncd In these vessels? 'Whatis lepresentea 
byflg. 72? By fig. 73? 
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CHAPTER XYIII. 

PHYSIOLOGY OF THE CIRCULATORY OKGANS. 

352. The walls of all the cavities of the heart are coni' 
posed of muscular fibres, which are endowed with the 
property of contracting and relaxing, like the musc»es of the 
extremities. The contraction and relaxation of the mus- 
cular tissue of the heart, produce a diminution and en- 
largement of both auricular and ventricular cavities. The 
auricles contract and dilate simultaneously, and so do the 
ventricles ; yet the contraction and dilatation of the auricles do 
not alternate with the contraction and dilatation of the ventri- 
cles, as the dilatation of the one is not completed before the 
contraction of the other commences. The dilatation of the 
ventricles is termed the di-as'to-le of the heart ; their con- 
traction, its sys'to-le, 

353. The ventricles contract quicker and more forcibly 
than the auricles, and they are three times longer hi dilating 
than contracting. The walls of the right ventricle, being 
thinner than the left, are more distensible, and thus this cavity 
will contain a greater amount of blood. This arrangement 
adapts it to the venous system, which is more capacious than 
the arterial. The thicker and more powerful walls of the 
left ventricle adapt it to expel the blood to a greater distance. 

354. The valves in the heart permit the blood to flow from 
the auricles to the ventricles, but prevent its reflowing. The 
valves at the commencement of the aorta and pulmonary 

352—366. Gtve the pkyaiolofft/ of the circulatory organs. 352. What do 
the contraction and relaxation of the muscular walls of the heart 
produce ? How do the auricles and ventricles contract and dilate ? 
353. What is said of the contraction and dilatation of the ventricles in 
the heart ? How is the right ventricle adapted to its function ? Hon 
the left ? 354. What is the use of the valves in the heart ? Those of 
9orta and pulmonary artery ? 






of the heart by the pulmonary 

Fig. 74. 



[ irtery, permil the blood to flow from the ventricles into these 
I, but prevent ila returning. 
355, The function of the different parts of the heart 
will be given, by aid of fig. 74. The blood passes from the 
right auricle (3) into the right ventricle, (5,) and the tricuspid 
valves (6) prevent its reflux; from ilie right venlricle the 

P blood ia forced into the pulmonary artery, (7,) through which 
It paaaea to tile lungs. The semilunar valves (9) prevent 
ihis circulating fluid returning to the ventricle. The blood, 
while passing over the air-cells in the lungs, in the minute 
I divisions of the pulmonary artery, is changed from a bluish 

I color to a bright red. It is tlien returned to the letl auricle 
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Observation. If the blood Is not changed in the lungn, it 
will not flow to the pulmonary veins. This phenomenon is 
seen in instances of death from drowning, strangling, carbonif^ 
acid, &c. The same is true, but in a less degree, of indi- 
viduals whose apparel is tight, as well a^ of those who breathe 
impure air, or have diseased lungs. 

356. The left auricle, (12,) by its contraction, forces tlw 
blood into the left ventricle, (14.) The mitral valves (15) pre 
vent its reflowing. From the left ventricle the blood is forceo 
into the aorta, (16,) through which, and its subdivisions, it L 
distributed to every part of the system. The semilunar valve 
( 17) prevent its returning. 

Observation, The pcurts of the circulatory organs mosi 
liable to disease are the valves of the heart, particularly the 
mitral. When these membranous folds become ^isaifigd or 
ruptured, the blood re gurgitates ^ and causes great distress ii 
breathing. The operations of the system are thus disturbed 
Eis the movements of the steam engine would be if its valve, 
were injured, or did not play freely. 

357. The difference between the functions of the pulmo- 
nary artery and aorta is, the former communicates with the 
right ventricle of the heart, and distributes only impure blooc 
to the lungs ; the other connects with the left ventricle of tlir 
heart, and distributes pure blood to the whole body, the lung? 
not excepted. At the extremity of the divisions of the aorta, 
as well as the pulmonary artery, are found capillary vessels. 
This curious net-work of vessels connects with tjie minute 
veins of the body, which return the blood to the heart. 

Observation, The function of the veins of the systemic 

What is the effect when the blood is not changed in the lungs? 
356. Describe the circulation of* the blood from the left auricle to thj 
general system. What part of the circulatory organs is most liable to 
disease ? What is the effect when the valves are diseased ? 367. Give the 
difference in the functions of the pulmonary artery and aorta. Show the 
relation between the functions, of the arteries and veins both of the pcL. 
monic and systemic circulation. 
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circulation ia similar to the ofiice of the arteries in tiie 
and that the veins of the pulpnonic circulation transmit 
heart the pure, or nutrieni blood, and thus supply the arteries 
of the general system with asairqiJalin ^ fluid. 

35S, The veins that receive the blood from all parts of 
body, follow nearly the same course as the t 
myriads of these small vessels beneath the skin, and oUiers 
ihtit accompany the arteries, at lust unite and form two largo 
trunks, called ve'na ca'va as-cend'ens, and descend' ena. 

Observation. A peculiarity is presented id the veins which 
ciima from the stomach, spleen, pancreas, and intestines. 
After formings large trunk, they enter the liver, and ramify 
like the arteries, and in this organ they again 
trunk, and enter the ascending vein, or cava, near the h< 
This is called the portal circulation. 

359. The ventricles of the heart contract, or the " pull 
beats, about seventy-five limes every minute, in adults; in 
mfanis, mure than a hundred times every minute ; in old 
persons, leas than seveiily-live times every minute. The 
energy of the contraction of tills organ VEiries in difierent 
individuals of the same age. It ia likewise modified by the 
health and tone of the system. It is difficult to eatimale the 
muscular power of the heurt ; but, comparing it with other 
muscles, and judging from the force witli which blood is 
ejected from a severed artery, it must be very greaL 

Obsemalion. The phenomenon known under the name of 
pulse, is the motion caused by the pressure of the blood 
against the coals of the arteries at each contraction cf the 
ventricles. 

360. The following experiment will demonstrate that the 
blood flows from the hearL Apply the fingers upon the artery 
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3fi8. What 18 the course of the vema? What pecuiiaiilj i« obaenohle 
in the Ypina of the IWet i 359. IIow often does the heart contract, or ths 
t, in adults I In infants 1 In old pcisonn ? What ia said al tlie 
its oontticiion in different peranns J How is the pulao pr 
Demonstrate by fxperiment thai the blood ftowa bam Wc ^ivaiX.. 
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at the wrist, at two different points, about two inches apart ; 
if the pressure be moderately made, the " pulse " will be felj 
at both points. Let the point nearest the heart be pressed 
firmly, and there will be no pulsation at the lower point ; but 
make strong pressure upon the lower pohit only, and the pul- 
sp-tion will contuiue at the upper point, proving that the blood 
flows from the heart, in the arteries, to different parts of the 
s}-stem. 

361. There are several uifluences, either separately or 
combined that propel the blood from the heart through the 
arteries, among which may be named, — 1st. The contraction 
of the muscular walls of the heart. 2d. The contractile and 
elastic middle coat of the arteries aids the heart in impelling 
the blood to the minute vessels of the system. 3d. The 
peculiar action of the minute capillary vessels is considered, 
by some physiologists, as a motive power in the arterial circu- 
lation. 4th. The pressure of the muscles upon the arteries, 
when in a state of contraction, is a powerful agent, particu- 
larly when they are in active exercise. 

362. The following experiments will demonstrate that the 
blood from every part of the system flows to the heart by the 
agency of the veins. 1st. Press firmly on one of the veins 
upon the back of the hand, carrying the pressure toward the 
fingers ; for a moment, the vein will disappear. On remov- 
ing the pressure of the finger, it will reappear, from the blood 
rushing in from below. 

2d. If a tape be tied around the arm above the elbow, the 
veins below will become larger and more prominent, and also 
a greater number will be brought in view, while the veins 
above the tape are less distended. At this time, apply the fin- 
ger at the wrist, and the pulsation of the arteries still continues, 
showing that the blood is constantly flowing from the heart 

361. State the influences that propel the blood from the heart. 362. De- 
monstrate by the first experiment that the blood flows to the heart. By the 
•econd experiment 
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(tirough the aiteriea, into the veins; and ill 

tlifl vcias allows thai the pressure of the tape prevents 

flowing back to the heart. 

363. The influences thai return the blood to the heart through 
the veins, are not ao easily understood as those ihai ael on 
blood in the arteries. Some physiologists have implied 
active propulsive power to the capillary vessels in carryings 
llie blood through tlie veins. This is not easily explained,.! 
and perhaps it is as difficult to understand. An influenca 
upon which others have dwelt, is tlie suction power of lh«i 
heart in active dilatation, acting as a via ajronle (power in' 
front) in drawing blood to it. 

364. Another influence tliat aids the venous circulation 
attributed to the propulsive power of the heart. It ts not 
easy to compreheod how ihis power of Ihe heart can be 
extended through the capillary vessels to tlie blood in tlia 
veins. Again, an important agency has been found, by some ' 
physiologists, in l}ie inspiratory movements, which are sup- 
posed to draw the blood of the veins imo llie chest, in order 
to supply the vacuum which is created there by the elevation 
of the ribs and the descent of the diaphragm. 

365. One of the most powerful causes which influence the 
XSllllUS^ circulation, is the frequently- recur ring action of the 
muscles upon the venous trunks. When ihe muscles are 
contracted, they compr^s that portion of the veins which lie 
beneath the swell, and thus force the blood from one valve to 
the oilier, toward the heart. When they are relaxed, the 
veins refill, and are compressed by the recurring 
the muscles- 

Obaemation. The physician, in opening a vein, relies 
the energetic contractions and sudden relaxations of 
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n relaxations of the^^^H 
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■.s nhich influenw venonv^^H 
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len he dirccis the palient to clasp the head or a 
arm of a chair ; lltcae sltemaie motions of the 
piiiscles cause an increased flow of blond to the veins of the 
K^lgated arm. 

366. The muscles exercise an agency in maintaining the 
ilation at a point above what the heart could per- 
form. As the pulsations are diminished by rest, so ihey aie 
accelerated by exercise, and very much quickened by violent 
There can be little doubt that tlie increased rapid- 
ity of the return of blood through the veins, is, of itself, a 
I cause for the accelerated movements of the heart. 
during active exercise. 

Observation. The quantity of blood in different individuals 
From iwenty-five to thiriy-five pounds may be consid- 
■Bred an average estimate in a healihy adult of medium size. 
rThe time in which the blood courses through the body and 
the heart, is diiFerenI in different individuals. Many 
!wrilers on physiology unconditionally limit the period to three 
It is undeniable thai the size and health of a per- 
son, the condition of the heart, lungs, and brain, the quantity 
of the circulating fluid, the amount and characlor of the 
inspired air, and the amount of muscular action, exerl a mod- 
lOuence. The time probably varies from three to 
;ht minutes. 
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CHAPTER XIX. 

HYGIENE OP THE CIRCULATORY ORGANS 

367. If any part of the system is deprived of blood, its 
vitality will cease ; but, if the blood is lessened in quantity to 
a limited extent, only the vigor and health of the part will be 
impaired. The following conditions, if observed, will favor 
the free and regular supply of blood to all portions of the 
system. 

368. The clothing should he loosely worn. Compression 
of any kind impedes the passage of blood through the vessels 
of the compressed portion. Hence, no article of apparel 
should be worn so as to prevent a free flow of blood through 
every organ of the body. 

369. The blood which passes to and from the brain, flows 
through the vessels of the neck. If the dressing of this part 
of the body is close, the circulation will be impeded, and the 
functions of the brain will be impaired. This remark is pai> 
ticularly important to scholars, public speakers, and individu- 
als predisposed to apoplexy, and other diseases of the bra'm. 

370. As many of the large veins lie immediately beneath 
the skin, through which the blood is returned from the lower 
extremities, if the ligatures used to retain the hose, or any 
other article of apparel, in prrper position, be tight and 
inelastic, the passage of blood through these vessels will be 



367 — 386. Give the hygiene of the circulatoiy otfffana. 367. What effect 
will be produced on the body if it is deprived of blood ? If the blood is 
only lessened in quantity ? 368. Why should the clothing be worn loose r 
369. What is said of dressing the neck ? To what persons is this remark 
applicable ? 370. How are enlarged veins frequently produced ? 
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Islnictei), producing, by their distention, the varicose, iir 
ferfted veins. Hence elastic bands should always be used 
t these purposes. 
371. An equal temperatwre of all parts of the system pro- 
ites heallh. A chill on one portioo of the body diminishes 
Tiic size of its circulating vessels, and tlie blood wliiidi 
should distend and stimulate the chilled part, will accumuluto 
in other oi^na. The deficiency of blood in the chilled portion 
induces weakness, while the superabundance of sanguineous 
fiuid may cause disease in another part of the system. 

372. Tlie skin should be kept not only of an equal, hut at ila 
natural tempiraiure. If the skin is not kept warm by adequate 
clothing, so that chills shall not produce a contraction of the 
blood-vesseis and a consequent paleness, the blood will recede 
from the surface of the body, and accumulate in the internal 
Cleanliness of the skin is likewise necessary, for ihe 
son, that this condition favors the free action of the cutane 
vessels. 
Observation, When intending to ride in a cold day, wash 
face, hands, and feet, in cold water, and rub them smartly 
9th a coarse towel. This is far better to keep the extrem- 
a warm, than to take spirits into the stomach. 
i73. Exercise promotes the circulation of the blood. As 
action of the muscles is one of the important agents which 
ipel the blood through the arteries and veins, daily and 
sgular exercise of the muscular system is required to sustair. 
viaoroua circulation in ihe extremities and skin, and also to 
"maintaji a healthy condition of the system. The best stimu- 
lants lo improve the aluijgish circulation of an indolent patient, 
'hose skin is pale anc whose e 
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,S71. yf^J stinuia tne IcmprraturB of Ihe bodj be equal ? 372 Why 

practical iibatrvatiun when intending tu ride inoeolfl dnv? 373 Why 
aerclse pruir.ote health i Wiuit sac good stimulants far sluggUh 
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union of vigorous muscular exercise with agreeable mentfi] 
action, and the systematic application to the skin of cold 
water, attended with friction. 

Illustration, The coach-driver and teamster throw their 
arms around their bodies to warm them wheo cold. The 
muscles that are called into action in swinging the ai'ms, force 
a greater quantity of blood into the chilled parts, and conse- 
quently, more heat is produced. 

374. When a number of muscles are called into energetic 
action, a greater quantity of blood will be propelled to the 
lungs and heart in a given time, than when the muscles aie 
in a state of comparative inaction. It is no uncommon occur- 
rence, that before there is a proper expansion of the respira- 
tory organs to correspond with the frequency and energy of 
the movements of the muscles, there is an accumulation of 
blood in the lungs, attended by a painful sensation of fulness 
and oppression in the chest, with violent and Irregular action 
of the heart. This condition of the organs of the chest, called 
congestion^ may be followed by cough, inflammation of tlie 
iungs, asthma, and a structural disease of the heart* 

375. To avoid these sensations and results, when we feel 
necessitated to walk or run a considerable distance in d short 
time, commence the movements in a moderate mannez 
increasing the speed as the respiratory movements become 
more frequent and their expansion more extensive, so that a 
sufficient amount of air may be received into the lungs to 
purify the increased quantity of blood forced into them. The 
same principles should be observed when commencing labor, 
and in driving horses and other animals. 

Observation. When a large number of muscles are called 
into action after repose, as when we rise from a recumbent or 

Mention the illustration. 374. What is the effect when a number of 
muscles are called into energetic action ? What effect has this accumu* 
lation of blood in the lungs ? 375. How can such disagreeable sensations 
be avoided ? Mention a practical observation. 
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I Bitting posture, the blood is impcMei! lo the heart with a very 
■>Mrong im[ieCu9. If that organ should be diaensed, it may 
nfsiTive there in larger quamiiies ihaii can be disposed of, aiwl 
[•death may be the result. Hence the neceaaity of nvoidiug ull 
t sudden and violent movements, on the part of i^use who have 
I either a functioiiul or siructural disease of the litart. 

376. The mind exercises no incoiuiiderable in^uence upiin 
I the eircidatari/ organs. When an individual is slimulaied by 
or excited -by anger, the heart beats more forcibly, and 
rllie arteries act more energetically, than when a person is 
I influenced by fear, despair, or sorrow. Consenuently, the 
f system is more fully nourished, and capable of greater exer- 
) tion, when the former condition obtains, than when the latter 



377. Tke quality and quartlitg of ike. blood modify llu- 
tclion of the liea't and Moofl-pessels. If this fluid lb 
I ibundant and pure, the circulatory vessels act with morp 
uurgy iliou when it is deficient in tjuuntiiy or defective m 
quality. 

lUustratiam. lat. In an athletic man, whose heart beats 

I forcibly, and whose pulse is strong, if a considerable ciuantity 
of blood is driiwn from a vein, as in bleeding, the heart will 
beat feebly, and the pulse will became weak. 
2d. When the blood ia made impure by inhaling vitiated air, 
the action of die heart and arteries is diminished, which pro- 
duces an effect similar to lliat which takes place when blood 
!fi drawn from a vein. 
378. Hemorrhage from dieided arteries s/umid be iawie 
iiately arrested. When large blood-vessels are wounded oi 
eut, the flow of blood must he immediately stopped, or the 
person soon faints, and tlie heart ceases its action. If it is a 






376. State BOmi 
an. W^al effect I 
latotj organs ! 
Aeueataij when Li 



of blood upon ihe c 
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large artery thai is wounded, the blood will be thrown o«t in 
iels, or jerks, every lime the pulse beats. ■ The flow of blood 
can be stopped until a surgeon arrives, either by compressing 
the vessel between the wound and ihA heart, or by compress- 
ing the end of the divided artery in the wound. 
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379. After making compression with the fingers, 
scribed and illustrated, lake a piece of cloih or handkerchief, 
se, and tie a hard knot midway between the 
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Iwo ends. This knot should be placod over ihe iirterj-, hi?- 
[ween the wound and the heart, and the ends carried around 
the limb and loosely tied. A stick, five or six inches long, 
should be placed uader the hiuid kerchief, which shoidd be 
twisted until the knot has made sufHcieat compression on the 
artery to allow the removal of the fingers without a relurn 
of bleeding. Continue the compression until a surgeon a 
be called. 

Pig. 78. Fig. 79. 
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the large arteries below the knee. After trying in vain to 
find the bleeding vessel, so as to secure it, he caused the foot 
to be elevated higher than the hip. At the first instant the 
blood was forced from the wound about twelve inches; in 
a minute, it was diminished to three or four; and, in a 
short time, the bleeding ceased. This Dr. S. called his 
" great " operation ; and it was truly great in Hmplicily 
and science. 

381. The practical utility of every person knowing the 
proper means of arresting hemorrhage from severed arteries, 
is illustrated by the following incidents. In 1848, m the town 
of N., Mass., a mechanic divided the femoral artery ; although 
several adult persons were present, he died in a few minutes 
from loss of blood, because those persons were ignorant of the 
method of compressing severed arteries until a surgeon could 
be obtained. 

382. In 1846, a similar accident occurred in the suburbs 
of Philadelphia. While the blood was flowing copiously, a 
lad, who had received instruction on the treatment of such 
accidents at the Philadelphia High School, rushed through 
the crowd that surrounded the apparently dying man, 
placed his finger upon the divided vessel, and continued 
the compression until the bleeding artery was secured by a 
surgeon. 

383. In " flesh wounds," when no large blood-vessel is 
div.ded, wash the part with cold water, and, when bleeding 
has ceased, draw the incision together, and retain it with 
narrow strips of adhesive plaster. These should be put on 
smoothly, and a suflicient number applied to cover the wound. 
In most instances of domestic practice, the strips of adhesive 
pl£ister are too wide. They should not exceed in width one 

381. Relate the first incident showing the utility of every person know* 
ing the proper method of arresting the flow of blood from divided arte- 
ries. 382. The second incident. 383 How should ** flesh wounds " be 
dressed ? 
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fourth of au inch. Then app'y a loose bandage, and avoiil I 
all '* healiiig salves,^' uintmenis, and washes. In removtiig i 
Ihe dressing from a wound, both ends ol' ihe strips of plaster ] 
should be raised and drawa toward the mciaiou. The lia- | 
bility of the wound re-opening is thus diiniatshed. 

Obgervatioa. The union of the divided parts is etTected by 1 
(he action of the divided blood-vessels, and not by salves and | 
ointments. The only object of the dressing is to keep tha I 
parts together, and protect the wound from air and iinpuntie>. 
Niiluret in all cases of injuries, performs her own cure. Such ] 
simple wounds do not generally require a second dressin 
and should not be opened until the iacisioiis ore healed. 

Fig. SO. 




384. \a wounds made by pointed instruments, us a ni 
iu lucenited wounds, as those made by forcing a blunt b 
meiit, OS u hook, into tlie suA parts, tiiere will be no direct ] 
and immediate union. In these cases, apply a soottiing |>oul> ' 
iLce, as one made of linseed meal, and also keep tlie liinb 1 
stilt. It is judicious to consult a physician immediately, 
punctured or lacerated wounds, because they oflen induca 1 
the most dangerous diseases. 

386. Wounds caused by the bite of rabid animals oi 
amous serpents, should be immediately cleansed with pure I 
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water. In manjr instaDces, the application of Suction, eitlu-. 
with " cupping glasses," or the mouth, will prevent the intro- 
duction of the poisonous matter into the system by absorption. 
When this is effected, cover the wound with a soothing 
poultice, as one made of slippery elm bark. 

Observation. Although animal poisons, when introduced 
'nto the circulating fluid through the broken surface of thp 
skin, frequently cause death, yet ihey ciin be taken into the 
niuudi and stomach with impunity, if ihe mucous membrntip 
which lines these parts is not broken. 



Fig. 81. 




Pig. ei. «,!!, it«pi 



386. The proper position of the limbs favors the union of 
A-ounds. If the incision be upon ihe anterior part of ihe leg, 
hcrween the knee and ankle, extending the knee and bending 
the ankle will aid its closing, [f it be upon the back part of 
the leg, by extending the foot and bending the knee, the 
gaping of the incision will be diminished. When wounds 
r upon the trunk or upper extremities, let the position of 



'he [lerson be regarded. 
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EBSORPTiON 13 the process by which the materials of 
ire removed from the alimentary canal, to be con- 
le^eu uiiu the circvilaiory vessels. It 's likewise the process 
byjwhich the particles of matter that have become injurious, 
or useless, are removed from the mass of fluids and salirls 
^^^_ of which the body is composed. These renovating 
^^^^kiKmoving processes are performed by two sets of vesaela 
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CHAPTER XX. 
ABSOHPTION. 
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ANATOMY OF THE LYMPHATIC VESSELS. 
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388. The vessels that act exclusively for the growth and 
renovation of the system, are found only in the alimentary 
canal. They are called lacteala. The vessels whose aole 
function is to remove particles of matter already deposited, 
ere called Lym-pkat'ics. The radicles, or commencement of 
the veins, in many, and it may be in all parts of the body, 
perform the office of absorption. 

Observation. This fact accounts for the capacity of ihn 
venous system esceoding ihe arterial. Had the veins no other 
function to perform, beside returning the blood that had been 
distributed by the arteries, it would be reasonable to suppose 
that this system would be less ihan the arterial, but the reverse 
is known to be true. 

369. The lymphatic vessels, in structure, lesemhle the 

387. Define Bbsorption. 3S8— 391. Give the anatomy of the b/iaphatus 
eeaelt. 388. Wh&t ire those Tessels culled thnt act excluHivelx for the 
BTOWt ""i renOYBtion of the body ? Those nliose ofBoe is to remove the 
^^^^ Bloms already deposited i What other Teaaels perfonn the office of "^^^ 
^^^K torption ? Give obsenatioo. 3SEI. Describe the lymphatics ^^^H 
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lacteals. They exist in great numbers in the skin and mucouig 
membranes, particularly those of the lungs. Though no 
lymphatics have been traced to the brain, it is presumed that 
they exist there, as this part of the body is not exempt from 
the composition and decomposition, which are perpetual in 
the body. These vessels are extremely minute at their origin, 
so that in many parts of the system they cannot be detected 
without the aid of a microscope. 

Fig. 82. Fig. 83. Fig. 84. 




Fig. 82. A single lymphatic vessel, much magnified. 

Fig. 83. The valves of a lymphatic trunk. 

Fig. 84. 1, A lymphatic gland with several vessels passing through it. 

390. The lymphatic vessels, like the veins, diminish in 
number as they increase in size, while pursuing their course 
toward the large veins near the heart, into which they pour 
their contents. The walls of these vessels have two coats 
of which the external one is cellular, and is capable of con- 
siiJteiable distention. The internal coat is folded so as to form 



wprwentad by flg. 82? By fig. 83? By fig. 84? 390. In what 
a fhcM vwieli rminMe the veins of the systeTn ? Give the 



E 

^^K. 391 



iNi 



Vi 



^£ 



1, tike tliu^e in the veins. Tlioir walls are so iKin, thiil 
folds give [hum ilie a(i|H;orance of being Itnoned. 
i. At certaiu points, tlie lyiii|iliatic vessels pass tbrough 
dislinct, soft bodies, peculiar to themselves, which are called 
lymphatic glands, which are to these vessels wlial the mesen- 
teric glands are to the lacteals. The lymphatic glands vary 
in form and in size. They are extremely vascular, and 
appear to consist of a collection of inioutK vessels. These 
glttuds are found ia different purls of the body, but are most 
'le groins, axilla, or arm-pits, neck, and cavities 
the chesi and abdomen. 

Observation. From exjiusure to cold, these glands are 
frequendy enlarged and iafluined. They ore known under 
the name of " kernels." They are often diaeased, particu- 
larly in scrofula, or " king's evd." 

■ PHYSIOLOGY OF THE LYMPHATIC 

^ 392. Though the kcteals aLid lymphalics resemble each 
otlier in their structure and termination, yet they differ as to 
the nature of the fluids which tliey convey, as well as the 
nature of tlieir fimctions. The lacteals open into die small 
iutEtstine, and possess the power of r«Jecling all substances in 
the passing aliment, bat the chyle. The lymphatics, on the 
txintrary, not only imbibe all the various constituents of the 
body, both fluid and solid, but they sometimes absorb foreign 
and extraneous substujices, wtieu presented to their mouths. 
Its in vaccituition. 

iSliJ. The varieties of absorption are, the la-l^-stitiat. 
Hec-re^men-ti'tial, E^-cre-nien-li'tial, Cu-fa'ne-oui, Rea-pira- 
to-rj/, Fe'noiM, and the Lac'le-al. 

KI. Describe the lymphatic glands. What obsan-Btinn u gi*Bii in regarO 
to these glands ? 392-^03. Give l/ie phj/siolajy o/ the lympliaiie ta 
393. EiplEiin the difference hetween tlm lictc&U and lyraphtttioi 
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394. Interstitial absorption is that change which is con 
stantly going on in the animal economy among the particlea 
o^ matter of which every texture is composed. The ordinary 
functions of the body, in health, require incessant action of the 
lymphatics ; the circulatory system, with its myriads of small 
vessels, is constantly depositing new atoms of matter, which 
become vitalized, and perform a course of actions, then die, 
or become useless. These old atoms are removed by the 
absorbent system. Thus, wherever there is a minute artery 
to deposit a living particle of matter, there is a lymphatic 
vessel, or venous radicle, to remove it as soon as it shall have 
finished its particular office. 

395. The action of the lymphatic vessels counterbalances 
those of nutrition, and thus the form and size of every part 
of the body is preserved. When their action exceeds that of 
the nutrient vessels, the body emaciates ; when it is deficient, 
plethora is the result. In youth, they are lesp active than the 
nutrient vessels, and the limbs are plump ; but in later periods 
of life, we find these actions reversed, and the body diminishes 
in size. It is not unfrequent that wens, and other tumors of 
considerable size, disappear, and even the entire bone of a 
'imb has been removed from the same general cause. The 
effused fluids of bruises are also removed by absorption. 

Observations. 1st. When little or no food is taken into the 
stomach, life is supported by the lymphatic vessels and veins 
imbibing the fat and reconveying it into the blood vessels. It is 
the removal of this secretion which causes the emaciation of 
tlie face and extremities of a person recovering from a fever. 
In consumption, the extreme attenuation of the limbs is caused 
by the absorption, not only of the fat, but also of the muscles 
and more solid parts of the system. 

394. What is interstitial absorption ? How are the new atoms of mattei 
deposited ? How removed ? 395. What vessels do the lymphatics coun 
terbalance in action ? What is the result when their action exceeds tha 
of the nutrient Tessels ? When it is less ? Mention some instances ol 
active absorption. What causes the emaciated limbs of a person rfHSOvering 
from fcxer ? The extreme attenuation in consumption ? 



2(i, Animals which live in a half lorpl'l stale I'uring the 
inter, derive their noiirislimenl from the s*ame source. In 
her words, we may say the starving animal lives for a 
oe upon itself, eating up, by internal absorption, auch 
iris of the body aa can be spared under urgent necessity, 
feed those organs and conlinuo those fiinctions that are 

absolutely essential to life. 

396. Recrbmentitial absorption ia the removal of those 

fluids from the system, which are secreted upon surfaces that 

Iave no external outleL These fluids are various, as the fat, 
te marrow, the synovia of joints, serous fluids, and the liumors 
f the eye. Were it not for this variety of ab8or|)tion, drojisy 
TOuld generally exist in the cavities of the brain, chest, and 
bdomen, from the continued action of the secretory vessels, 
397. ExcRKMEMTiTiAi. absorption relates to the fluids whith 
ftve been excreted, such as the bile, pancreatic fluid, saliva, 
lilk, and other secretions. 
398. CuTANEons absorption relates to the skin. Here the 
lymphatic vessels extend only to the cuticle, wliich they du 
not permeate. There has been much diversity of opinion on 
the question of cutaneous absorption; some maintaining thai 
this membrane absorbs, while othera deny it. Many experi- 
ments have proved that the skin may absorb sufficient nutri- 
ment to support life for a time, by immersing the patient in a 
^baih of milk or broth. It has been found that the hand, im- 
^rsed to the wrist in warm water, will absorb from ninety 

) hundred grains of fluid in the space of an hour. 
■ S99. Thirst may be quenched by applying moisi clothes to 
or by bathing. It ia no uncommon occurrence, dur- 
g a passage from one continent to the other, for the saliva 

It i« recremcntitiai abioTptianr 307. Define excremeulitiul 
*urplion. 398. To what doaa cutaneous absorption relate J 1« tliere s 
msity of opinion reaportinR ttiis variety of ebaotption ? What do well 
Mted e»perimpnls sLow = 399. Wbat remark in reference to quenching 
It? What aKency convcya medicmal substances and ointments iat^ 
m <«hcn tabbed on the skin? ^M 

16* ■ 
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to ])ecoiiie bitter by the absorption of sea water. Medicinal 
substances, such as mercury, morphine, and Spanish flies, are 
frequently introduced into the system through the skin. 

400. Respiratory absorption has reference to the lungs. 
The mucous membrane of these organs is abundantly sup- 
plied with lymphatic vessels. By their action, substances 
finely pulverized, or in the form of gas, are readily imbibed 
when inhaled into the lungs, such as metallic vapors, odorifer* 
ous particles, tobacco smoke^ and other effluvia. In this way, 
contagious diseases are frequently contracted. 

Illustration. In inhaling sulphuric ether, or letheon, it is 
introduced into the vessels of the lungs in the form of vapor, 
and through them it is rapidly conveyed to the brain, and thus 
influences the nervous system. 

401. Venous absorption is the function which the veins 
perform in absorbing from the alimentary canal liquids of 
various kinds that have been taken into the stomach and are 
not converted into chyle. In other parts of the body, they 
also perform the common office of lymphatics. 

402. Lacteal, or digestive absorption has reference to the 
absorption of chyle only, which is destined for the nutrition 
of the body. 

403. Absorption is not only very abundant, but gen»"*rally 
very rapid, and all these varieties are maintained through life, 
except when suspended by disease. 

400. What is said of respiratory absorption ? How is letheon introduced 
into the system ? 401. Define venous absorption. 402. What is lacteal 
absorption ? 403. What is said of absorption ? 



Fig. 85. A representation of the lymphatic vessels and glands. 1, 2, 3, 4, 5, 6, The 
lymphatic vessels and glands of the lower limbs. 7, Lymphatic glands. 8, The 
commencement of the thoracic duct 9, The lymphatics of the kidney. 10, Of the 
stomach. 11, Of the liver. 12, 12, Of the lungs. 13, 14, 15, The lymphatics and 
glands of the arm. 16, 17, 18, Of the face and neck. 19, 20, Large veins 21, The 
Jioracic duct. 26, The lymphatics of the heart. 
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HYGIENE OF THE LYMPHATIC VESSELS. 

404. By the action of the lymphatics, substances of an 
mjnrious, as well as of a beneficial, character may be con- 
veyed into the system. These vessels, under certain condi- 
tions, are more active in their office than at other periods ; 
and it is of practical utility to know what influences thcjir 
action. 

405. The Junction of these vessels is increased by moisture, 
and lessened hy an active state of the lacteuls. Observation 
shows that the ill-fed, and those persons that live in marshy 
districts, contract contagious diseases more readily than those 
individuals who are well fed, and breathe a dry and pure air. 

406. The air of the sick-room should be dry. If due 
attention is not given to ventilation, the clothing of the nurse 
and patient, together with the air of the room, will be moist- 
ened by the exhalations from the skin and lungs. This 
exhalation may contain a poison of greater or less power, 
ftccording to its quantity and degree of concentration, and 
may be absorbed and reconveyed into the system, causing 
inflammatory diseases, and not unfrequently death. 

Observations, 1st. When we are attending a sick person 
a current of air that has passed over the patient should be 
avoided. We may approach with safety very near a person who 
has an infectious disease, provided care is taken to keep on tlie 
side from which the currents of air are admitted into the room. 

2d. When we have been visiting or attending on a sick 
person, it is judicious to change the apparel worn in the 
sick-room, and also give the skin a thorough bathing. The 
outside garments, also, should be aired, as poisonous matter 
may have penetrated the meshes of the clothing. 

404 — 413. Give the hygiene of the lymphatic vessels. 404. What is said 
resyjccting the action of the lymphatic vessels ? 40*5. What influences the 
function of these vessels ? What does observation show ? 406. Why 
should the air of the sick-room be dry } What suggestion when we ha\e 
been visiting or attending on the sick ? 



407. The stomaeh should be supplied mithfnud of a nutrii 
and digestible eharaeler, in proper qvanlities, and 
periods. The chyle formed from the food slimiilates the 1i 
teals to acdvily, which activity is attended wiili an i 
state of the lymphatics of (he ekLn and lungs. Th 
ntlcDtion should be given to the food of tlie attendants 
sick, and the members of ihe family. Before riaitinf 
person it is judicious to take a moderate amount of nulritioi 

Observation. Many individuals, to prevent contracting SmA 
ease that may he communicated from one person lo auother^ 
use tobacco, either chewed or smoked ; and sometimes alcohc 
with decoctions of bitter herbs. These substances 
diminish, hut lend to increase, the activity of the lymphatics. 
Thus they make use of the means by which the poisonous 
matter formed in the syatem of the diseased person, 
more readily conveyed into their own 

408. The skin and clothing, as well as the hed-Unen, should 
he. frequenity cleansed. This will remove the poisoi 
that may be deposited upon the skin and garments, which, if 
suffered lo remain, might be conveyed into the system hy 
the action of the lymphatics. This points also lo n frequent 
change of the wearing apparel, as well as the coverings of 
the bed. In visiting the unhealthy districts of the South and 
West, the liability of contracting disease is much lessened by 
taking a supply of food at proper periods, keeping the ski 
clothing in a clean alute, the room well ventilated, and avoid- 
ing the damp chills of evening. 

409. Absorption by the skin is most vigorous when ih€' 
cuticle is removed by vesication, or blistering. Then 



I 



407. Wbj ahould the stomach be lupplied with food of a 
digestible cbiiaclerf What ia sa.id of the use of Blcohnl, or tobacco, hi 

tng. Whf should the ctothine Bud bed-linen bo frsqucntly washed ? What 

W cl ; *0B. Whcu is cuUoBOUa «ij«.ri.lioii ini,,! nn^iuub ! W>s » 
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nal applications are brought into immediate contact with the 
orifices of the lymphatics of the skin, and by them rapidly 
imbibed and circulated through the system. Thus arsenic 
applied to the cutaneous vessels, and strong solutions of opium 
to extensive burns, have been absorbed in quantities sufficient 
to poison the patient. 

410. When the cuticle is only punctured or abraded^ 
poisonous matter may be introduced into the system. The 
highly respected Dr. W., of Boston, lost his life by poisonous 
matter from the body of a patient subjected to a post mortem 
examination. He had removed from his finger, previous to 
the examination, a " hang-nail," and the poison from the 
dead body was brought in contact with the denuded part, and 
through the agency of the lymphatics it was conveyed into the 
system. 

411. Puncture any part of the cuticle with the finest 
mstrument that has upon its point the smallest conceivable 
quantity of the vaccine virus^ or small-pox matter, and it will 
be brought mto contact with the lymphatic vessels, and 
Ji rough their agency conveyed into the system. The result 
is, that persons thus operated upon have the small-pox, or 
the vaccine disease. 

412. When we expose ourselves to any poisonous vapors, 
or handle diseased animals or sick persons, safbty and health 
require that the cuticle be not broken or otherwise injured. In 
many instances, the poisonous animal matter upon hides has 
been introduced into the systems of tanners, through small 
ulcers upon their fingers or hands. From these sores there 
would be seen small red lines extending up the arm. These 
swelled tracts indicate an inflammation of the large lymphatic 

410. Do the same results follow, if the cuticle is only punctured i Relate 
an instance of death by the absorption of poisonous matter. 411. By 
what means is the Taccine matter introduced into the system? 
412. What caution is necessary when we expose ourselTes to poisonous 
vapors ? 
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tniTiIfs, ihftl have been irrifaled and diseased by the oassago 
poisonous matter throuffb them into the syatem. 

Observation. A distressing illustrriiion of llie absorptii 
deleieriouB substances from the surface of a sore, is seen in 
ilio favorite esperimenla of that class of " quacks," who siylfl 
Ibiimsclves " cancer doctors." With them, every trifling anr* 
'.cinpomry enlargement, or tumor, is a cancer. Their gon 
eml remedy is arsenic i and happy is the unfortunate siil 
fcrcr who escapes destruction in their hands, for too frequent 
ly their speedy cure is death. 

413. [n case of an accidental wound, it is best 
diately to bathe the part thoroughly in pure water, 
avoid oil irritating applications. In some instances, i 
be well to apply lunar caustic immediately. When hnndlinp 
or shrouding dead bodies, or removing the skin from animals 
that have died of disease, it would be well to lubricate th( 
hands with olive-oil or lard. This affords protection to the 
minute portions of the skin, from which tlie culicle may 
be removed. In all cases where there is an ulcer or sore, the 
part should be covered with something impervious to fluid^, 
■t-plasier, before exposing the system to any animai^ 
vegetable, or mineral poison. 

413. Wlist di 
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CHAPTER XXI. 



SECRETION. 



414. In the human body are found many fluids and solids 
of dissimilar appearance and character. These are produced 
by the action of organs, some of which are of simple struc- 
ture, while others are very complicated in their arrangement 
These organs are called Se-cre'to-ry, 

ANATOMY OF THE SECRETORY ORGANS. 

415. The SECRETORY ORGANS are the Ex-ha'lants^ Folli- 
cles^ and the Glands, 

416. The EXHALANTS were supposed to be terminations of 
arteries or capillaries. The external exhalants terminate on 
the skin and mucous membranes ; the internal in the cellular 
and medullary tissues. (Appendix I.) 

Fig. 86. 




Pig. 86. A secretory follicle. An artery is seen, which supplies the material for itf 
cretion Follicles are also supplied with veins and organic nerves. 



secretion 

417. The FOLLICLES are small bags, or sacs, situated in the 
true skin, and mucous membrane. The pores seen on the 
skin are the outlets of these bodies. 

414. How are the fluids and solids of the body produced ? 415 — 419. Ctiot 
the aiicUomy of the secretory organs. 415. Name the secretory organs. 
416. Dcscnbe the exhalauts. What is repittscnted by fig. 86 ? 417. Define 
foIliclc». 
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The GLANDS o 



B eati, fleshy organs, and as various in 
secretions which it is their function tu 
I produce. Each gland is composed of many small lobules 
united in a compact mass, and each lobule comniunicatea by 
a small duct witli tne principal outlet, or duct of the organ. 
Every gland is supplied with arteries, veins, lymphatica, and 
i. These, wiih the ducts, arc arranged in a peculiar 
Br, and connected by cellular menibnine. 
419. There are two classes of glands, one for the modi- 
fication of the fluids wliich pass tiirough them, as the mesenteric 
and lymphatic glands ; and the other for tlie secretion of fluids 
which are either useful in the animal economy, or require to 

I rejected from the body. 
ii.m. 



Kg. 87. 
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420. Secretion is one of the most obscure and mys 
lenous functions of the animal economy. " It is that process 
by which various substances are separated from the blood, 
either with or without experiencing any change during tlieir 



194 AK ATOMY, PHYSIOLOGY, AND HYGIENE. 

separation." Not only is the process by which substances are 
separated from the blood, called secretion, but the same term 
is also applied to substances thus separated. Thus physiolo- 
gists say, that by the process of secreticMi, bile is formed by 
the liver ; and also, that bile is the secretion of this organ. 

421. The secreted fluids do not exist in that form in the 
blood, but most of the elements of which they are made do 
exist in this fluid, and the ^^ vessels by which it is accomplished 
may well be called the architects and chemists of the system ; 
for out of the same material — the blood — they construct a 
variety of wonderful fabrics and chemical compounds. We 
see the same wonderful power possessed, also, by vegetables ; 
for out of the same materials the olive prepares its oil, the 
cocoa-nut its milk, the cane' its sugar, the poppy its narcotic, 
the oak its green pulpy leaves, and its dense woody fibre. 
All are composed of the same few, simple elements, arranged 
in different order and proportions.** 

422. ^^ In like manner we find the vessels, in animated 
bodies, capable of forming all the various textures and sub- 
stances which compose the frame ; the cellular tissue, the 
membranes, the ligaments, the cartilages, the bones, the mar- 
row, the muscles with their tendons, the lubricating fluid of 
the joints, the pulp of the brain, the transparent jelly of the 
eye ; in short, all the textures of the various organs of which 
the body is composed, c(xisist of similar ultimate elements, 
and are manufactured from the blood." 

423. Of the agents that produce or direct the different 
secretions, we have no very accurate knowledge. Some have 
supposed this function to be mechanical, others a chemical 
process, but experiments prove that it is dependent on nervous 
mfluence. If the nerves are divided which are distributed to 

421. What is said respecting secreted substances ? Do vegetables possess 
the property of secretion? 422. From what are the various textures 
formed ? 423. Have we accurate knowledge of the agents that produce 
secretion " 
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any ot^n, the process of secretion is suspended. It is 
uncommon occurrence, that the nature of milk will be 
changed from the influence of anger in the mother, aa lo ca 
vomiting, colic, and even convulsions, in the infant that swal- 
lows it. Unexpected intelligence either of a pleasant 
unpleasant character, by its tnSnence on the nervous systi 
will frequently destroy the appetite. Sometimes mental agitVj 
tion, as fear, will cause a cold sweat to pervade the surface 
of the body. 

424. Secretions are constantly maintained, during life, from 
the serous membrane, by the action of the internal exhalants. 
The fluid which is exhaled bears some resemblance 
serum of the blood. Its use is to furnish the organs, which 
are surrounded by this membrane, with a proper degree ot 
moisture, and tlms enables them to move easily on each otheEi i 
as tliose within the chest and abdomen. 

425. The cellular tissue exhales a serous fluid, and wheiiri 
il becomes excessive in quantity, general dropsy is prodi 
Fat is another secretion, which is thrown out, in a fluid ; 
from the cellular membrane. It is deposited in Utile cells, 
and exists in the greatest abundance between the skin and the 
muscles. Jts use seems to be, lo form a cushion around the 
body for its protection ; (to furnish nutriment for the syslem 
when food cannot be talten; to supply the carbon and hydro- 
gen necessary to sustain the generation of heat, when these 
articles of combustion are not otherwise furnished. The 
medul'la-ry substance, (marrow,) in the cavities of the long 
bones, is very much like fat- 

Observation. During sickness, if there is not emaciation 
or absorption of this secretion, it is considered an unfavorable 
symptom, because it indicates a want of power in the absorb- 
ing system, which is among the last to be atfecled. 

Hooii itprovedtliBtseraetiondependsonnnTauBiiiBuencs? 424. What, 
L« «»id of Ihesecretiona from the teroiis membrane? 426. Froi 
is a aeroua fluid eihnled > niiat is thi^ ElTcet when this flnid t)ei>"inM|i 
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426. The mucous secretion is a transparent, viscid fluid 
which is secreted by those membranes that line the cavities 
of tne body, which have an external communication, as the 
trachea and alimentary canal. This secretion serves to pro- 
tect these parts from the influence of the air, and concurs, by 
means of its peculiar properties, in the performance of their 
functions. 

427. There are two external secretions, namely, one from 
the skin, called perspiration, and the other from the lungs. 
The cutaneous exhalation, or transpiration* exists in two 
forms, called sensible perspiration (sweat) and insensible per- 
spiration. The pulmonary exhalation is the most important 
and universal, and closely resembles that of the skin. 

428. The follicles are found only in the skin and mucous 
membrane. They secrete an oily, unctuous substance, which 
mixes with the transpiration, and lubricates the skin. At the 
root of each hair there is a minute follicle, which secretes the 
fluid that oils the hair. The wax in the passage of the ear is 
secreted from these bodies. 

429. All the blood distributed to the different glands is 
similar in composition and character ; but the fluids secreted 
by them, vary in appearance in a remarkable degree. The 
office of the glands appears to be principally to form different 
secretions. Thus the salivary glands secrete the insipid 
saliva; the lachrymal glands, the saline tears; the liver, the 
yellow, ropy bile ; and the kidneys, the acrid urine. 

430. Some secretions are evidently produced only in par- 



* TratupiraHon is a term often used generically, to signify the pas- 
sage of fluids or gases through, membranes, internally or externally ; 
but pertpiraHon is a specific term, signifying transpiration on to the 
external surfiM^, 

426. What is said relatiye to the mucous secretion ? 427. Name the 
external secretions. 428. GKye the office of the follicles. 429. What 
appears to be the principal office of the glands ? 490. Mention a secretion 
produced in a particular emergency. 
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lulur emergenciea, as is seen in tlie increased secretion of 
my niattar when a limb is brolten. 

VVhen any substance which is not demanded for 
nulriiion, or does not give nourishment to the system, is 
imbibed by the lymphatic vessels, and conveyed into the blood, 

in the secretions. 

Iliiistration. A few years aince, a poor inebriate was 

;d to a London hospital in a state of intoxication. He 

'ed but a few hours. Oa examining his brain, nearly half a 

luid, strongly impregnated witli gin, was found in iha 

of this organ. Ttiis w[is secreted from tlie vessels of 
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.32. Unless the secretions are regularly maintained, disease 
ill be the ultimate result. Lei the secretions from the skin 
ppressed, and fever or some internal laflammation will 
follow. If the bile is impeded, digestion will be impaired. 
If any other secretion is euppressod, it will cause a derange- 
ment of the various internal organs. 

Obsemation. Ardent spirits derange the secretions, and 
of the brain. This is one reason why 
to advanced age. 
433. The quantity of blood infiaences the character of the 
secretions. If it is lessened to any great extent, the secre- 
tions will be lessened as well aa changed in character. 

Illuslration. When a person has lost a considerable 
Ltity of blood, there is a sensation of thirst in the fauces, 
mded with a cold, pale, dry skin. When reaction comes 

431. What becomea of those aufasUncea imbibod by the lyiDphaticii that 
do sot give □ouriahment to the bodf . 4112-^37. Give the /lygiinu of Iht 
uarelory organi. 433. What effect oa the sjstem when the aei-reiion» 
It regularly maintnined ? 433. Does the quantity ot blood iofiueoot 
cietioDi i Giie ui illuBtratiou. ^ 

17" I 
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on, the perspiration is cold, attended with nausea, and some 
times vomiting. 

434. The secretory organs require the stimulus of pw^ 
blood. If this fluid is vitiated, the action of the secretorj 
organs will be more or less modified. Either the quantity 
will b 3 affected or the quality will be altered. 

Observation. The impurity of the blood arising from the 
inhalation of the vitiated air of sleeping rooms, diminishes 
and changes the character of the secretions of the mouth and 
stomach. This accounts for the thirst, coated tongue, and 
disagreeable taste of the mouth when impure air is breathed 
during sleep. The disease it induces, is indigestion or dys- 
pepsia. 

435. The amount of action modifies the condition of the 
secretory organs. When a secretory organ is excessively 
stimulated, its vigor and energy are reduced. The subse- 
quent debility may be so great as to suppress or destroy its 
functional power. 

Illustrations. 1st. In those sections of the country where 
flax is spun on a " foot- wheel," it is not unfrequent that the 
spinners moisten the thread with the secretions of the mouth. 
This seems to operate economically for a time, but debility of 
the salivary organs soon follows, which incapacitates them 
from supplying saliva sufficient to moisten the food, producing 
in a short time disease of the digestive organs. 

2d. The habit of continual spitting, which attends the 
chewing of tobacco and gums, and other substances, between 
meals, induces debility, not only of the salivary glands, but 
of the system generally. 

436. One secretory organ may do the office of another. 
This increased action of a secretory organ may be sustained 

434. What is the effect of impure blood on the secretory organs ? 
435. What results from stimulating excessively a secretory organ ? How 
is this illustrated ? 436. What is the effect when one .secretory organ per 
forms the office of another ? 
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ft limited time without permanent injury, bul, if long cuii- 
inueil, u. diseased action of the organ will follow. Of inur- 
! huve examples in tlie ossificution of the 
k valves of the heart, caucerous aud other tumors. 

Observation. In the eveniogB of the wurm season, a chill 
-VpoQ the impressible skin, that Huppressea the perBpiralion, 'la 
■^quentiy followed by a diarrhaa, dysenlery, or cholera 
morbus. These cao be prevented by avoiding the chill, Ati 
LS of relief, is immediately to restore the skin lo 

much iriflueneed hy the mind. How 
effected, it is difficult to explain ; bul many fuels corrob- 
ite it Every one has felt an increased action of the tear- 
from distressing feelings. Cheerfulness of disposition 
and serenity of the passions are peculiarly favorable lo ilin 
proper performance of the secretory function. From tliis wo 
may learn how important it is to avoid such tilings as disiracl, 
agiiale, or harass us. 

Ohservalion. In fevers and other diseases, when the skni, 
louth, and throat are dry from a suppression of the secretions, 
ft the mind of the patient be changed from despondency lo 
and the skin and the membrane that lines the mouth and 
will eshibit a more moist condition, (ogetlier with n 
ineral improvement of tlie vital organs of the syaieiii. 
insequently, all just encouragement of the restoration t<j 
;a!th should be given to a sick person. 
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CHAPTER XXII. 



NUTRITION. 



438. Ntttrition is the vital act by which the different 
parts of the body renew the materials of which they are 
composed. Digestion, circulation, absorption, and respi- 
ration, are but separate links in the chain of nutrition, 
which would be destroyed by the absence of any one of 
them. 

439. The nutritive process is also a kind of secretion, by 
which particles of matter are separated from the blood and 
conveyed with wonderful accuracy to the appropriate tex- 
tures. The function of the nutrient vessels antagonizes those 
of absorption : while one system is constructing, with beautiful 
precision, the animal frame, the other is diligently employed 
m pulling down this complicated structure. 

440. This ever-changing state of the body is shown by 
giving animals colored matter, mixed with their food, which 
in a short time tinges their bones with the same color as 
the matter introduced. Let it be withdrawn, and in a few 
days the bones will assume their former color — evidently 
from the effects of absorption. The changeful state of the 
body is further shown by the losses to which it is subjected ; 
by the necessity of aliment ; by the emaciation which follows 
abstinence from food. 



438 — 454. WhcU remarks respecting nutrition f 438. What is nutrition ? 
489. What is said of the nutritive process ? The function of the nutrient 
vessels ? 440. Give a proof of the ever-changing state of the body. Givf 
)fher instarces illustrative of the changeful state of the body. 
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Every part of the body is subject to this continual 
shange of material, yet it is eflecleci with such regularity, 
that the size, shape, and appeamncc, of every organ is pre- 
served ; aud after an interval of a few years, there may nut 

a panicle of matter which existed in the system at a 
former period. Notwithstanding this entire change, the per- 
Bonal identity is never lost. 

442. Many calculations have been made to determine in 
what length of time the whole body is renewed. Some have 
■upposed that it is accomplished in four years; others have 
fixed the period at seven years; but t!ie time of the change is 
not definite, as was supposed by a genuine son of the Emerald 
ble, who had been in America sroen ymrs and three months, 
and consequently maintained that he was a native Ainericuii. 

Obsereation. India ink, when introduced into the skin, is 
not removed ; hence some assert that this tissue is an excp|)- 
tion to the attemate deposition and removal of its atoms. 
The ink remains because its particles are too largo to l)e 
id when in (he skin it is insoluble. 

443. " Those animals which are most complicated in their 
structure, and are distinguished by the greatest variety of 
vital manifestations, are subject to the roost rapid changes of 

Such animals require more frequent and more 
abundant supplies of food ; and, in proportion as they are 
exposed to the greater number of external impressions, will 

the rapidity of this change of matter." 

144. " Animals may be situated so that they lose nothing 

secretion ; consequently, they will require no nutriment. 

igs have been taken from fisauri;s in solid lime rock, which 

Ml. Why is the pprsonal identity ncTBr lost ia the chtinge of maleriala, 
hieh ia unceaaing in the syatftn f 4*2. Oire tha opinion of phygiologista 
respecting the time required tot the renewal of the whole body. 'Wliiil 
Exception to the changing aiste of the different textures? 443. What 



that they require n 
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were imbedded many feet below the surface of the earth, and, 
on being exposed to the air, exhibited signs of life." 

445. The renovation of the bone, muscle, ligament, ten- 
don, cartilage, fat, nerve, hair, &c., is not perfected merely 
by the general circulation of the fluid which is expelled from 
the left side of the heart, but through the agency of a system 
of minute vessels, which, under ordinary circumstances, can- 
not be seen by the eye, even when aided by the microscope ; 
still, minute as they are, the function of these agents is neces- 
sary to the continuance of life. They are the smallest capil- 
lary vessels. 

446. " As the blood goes the round of the circulation, the 
nutrient capillary vessels select and secrete those parts which 
are similar to the nature of the structure, and the other por- 
tions pass on ; so that every tissue imbibes and converts to its 
own use the very principles which it requires for its growth ; 
or, in other words, as the vital current approaches each organ, 
the particles appropriate to it feel its attractive force, — obey 
it, — quit the stream, — mingle with the substance of its 
tissue, — and are changed into its own true and proper 
nature." 

447. Thus, if a bone is broken, a muscle or a nerve 
wounded, and, if the system is in a proper state of health, 
the vital economy immediately sets about healing the rupture. 
The blood, which flows from the wounded vessels, coagulates 
in the incision, for the double purpose of stanching the wound, 
and of forming a m atrix for the regeneration of the parts. 
Very soon, minute vessels shoot out from the living parts into 
he coagulum of the blood, and immediately commence their 

operations, and deposit bony matter, where it is required 
to unite fractured bones, and nervous substance to heal the 
wounded nerve, &c. 

446. Show how the renoyation of the bones, muscles, &c., is perfected. 
446. What is said of the office of the nutrient papillary vessels ? 447. Whcr 
t hone in tractiired. by wliat process is it healed ? 
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It the vitul economy seenia nol lo possess ihe powei 
I of reproducing the muscles and irue skin, and therefore. 
' when these parts are wounded, the ruplure is repaired by a 
gelat JiiQUa substance, which gradually becomes hard, and 
Bometimes assumes something of a fibrous appearance. It so 
perfectly unites the divided muscle, however, as to restore its 
L functiooal power. When the cuticle ia removed, it is repro 
iuced and no scar remains ; but, when ihe true skin is de- 
itroyed, a. scar is formed. 

449. It ia nol tincommon that the nutrient arteries have 
iheir action so much increased in sume ports, as to produce 

■-preternatural growth. Somettmea the vessels whose function 
s to deposit fat, are increased in action, and wens of no 
irior size are formed. Again, tliere may be a deposition 
substances unlike any known to exist in the body. Occa- 
Uionally, these nutrient arteries of a part take on a new action, 
: only deposit their ordinary substance, but others, 
which ihey have not heretofore secreted, but which are formed 
by vessels of otber parts of the body. It is in this way that 
we account for the bony matter deposited in the valves of the 
heart and brain, also the chalky deposits around the fiuger- 

450. In infancy and childhood, the function of nutrition ia 
fery active ; a large amount of food is taken, to aupply the 

^lace of what is lost by the action of the absorbents, and also 
D contribute to the growth of the body. In middle age, nutri- 
n and absorption are more equal ; but in old age, the ab- 
IDrbents are more active than the nutrient vessels. The size, 
Ktnsequentiy, diminishes, the jiarts become weaker, the bones 
brittle, the body bends forward, and every function 
hibits marks of decay and dissolution. 
I 451. A striking inatance of active absorption in middle 



■ mnscte is diiided i 449. SUte ■otne of tUe 
ID or the nulrieat siteiieB. 461). Wtlen IB nu- 
ll middle age i How in old age ; 4dt. OxixiiL 
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age was exhibited in the person of Calvin Edson, of Ver 
mont, who was exhibited in the large towns of New England, 
as the " living skeleton." In early manhood he was athletic, 
and weighed one hundred and sixty pounds ; but the exces- 
sive action of the absorbents over the nutrient vessels, re- 
duced his weight, in the interval of eighteen years, to sixty 
pounds. 

452. Instances, on the other hand, have occurred, of the 
action of the nutrient vessels exceeding, in an extreme de- 
gree, those of absorption ; as in the person of a colored girl, 
thirteen years of age, who was exhibited in New York in the 
summer of 1840. She was of the height of misses at that 
age, but weighed five hundred pounds. Several cases are on 
record of persons weighing eight hundred pounds. 

453. As already mentioned, the blood is the nutritive fluid 
of animals. When this fluid is costgulated, a thick, jelly-like 
mass floats m the serum, called coagulum. This coagulated 
mass is composed of fibrin and red globulated matter. 
The color of the red globules is owing to the presence of 
Iron, though some physiologists think it depends on an animal 
substance of a gelatinous character. 

Observation, That portion of the serum which remains 
fluid afler coagulation by heat has taken place, is called 
se-ros'i'ty. It is more abundant in the blood of old, than in 
that of young animals ; and it forms the " red gravy " in 
rodsted meats. 

454. The blood is not necessarily red. It may be white, 
ab in most fish. There is no animal in which the blood is 
equally red in all parts of the body. The ligaments, tendons, 
and other white tissues in man are supplied but sparingly 
with red blood. The fluid that supplies these tissues is 
whitish. 

4GS. Of excessive nutrition in early life. 4d3. Describe the parts that enter 
into the composition of the blood. What part of the blood forms the red gravy 
in roasted meats 7 454. Is the blood necessarily red 7 Of what color is the 
If/ood oftlio fiah f Whnt part of the human system has white blood 7 
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455. Health;/ nutrition requires pure blood. If the ntiirient 
arieries of the bones arc supplied with impure b!c>o(i, they 
will become soft or brittle, their vitality will be impnired, and 
disease will be the ultimate result. The five hundred mu»- ■ 
cles receive another portion of the blood. These organs ar» I 
attached to, and act upou the bones. Upon the health and- 1 
contractile energy of the muscles depends the ability to labor. 1 
Give Uiese organs of motion impure blood, which is an I 
uuhealthy stimulus, and they will become enfeebled, the ste[>-a 
will lose its elasticity, the movement of the arm will Iw m 
ineflicient, and every muscle will be incapacitated to perfoioi^l 
its usual amount of labor. T 

456. When the stomach, liver, and other organs sub~ I 
servient to the digestion of food, are supplied with impura i 
blood, ihe digestive process is impaired, causing fainlness and.1 
loss of appetite, also a deranged state of the intestines, and,- ] 
m general, all the symptoms of dyspepsia. I 

457. The delicate structure of the lungs, in which tho 1 
blood is or should be purified, needs the requisite amount of 
pure blood to give them vigor and health. When the blood is 
not of this character, the lungs themselves lose their tone, ami, 
even if permitted to expand freely, have not power fully lu 
change tlie impure quality of this cireulaling fluid. 

458. The health and beauty of the skin require that the 
blood should be well purified ; but, if the arteries of the skin 
receive vitiated blood, pimples and blotches appear, and the 
individual sufiera from " humors." Drinks, made of various 



455—462. Giw tAe AjijnB«( of autrilimt. 466. What Is the effect d( 
impure blood upon the bones > On the muscles ; 456. On Che digestiii 
nrguiB ; 467. On the lungs ? 4SB. What is the effect if the Teasels ot ttu 
re supplied irilb vitimed blood ! 
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kinds of herbs, as well as pills and powders, are taken foi 
this affection. These will never have the desired effect, 
while the causes of impure blood exist. 

459. If the nutrient arteries convey impure material to the 
brain, the nervous and bilious headache, confusion of ideas, 
loss of memory, impaired intellect, dimness of vision, and 
dulnass of hearing, will be experienced ; and in process of 
time, the brain becomes disorganized, and the brittle thread 
of life is broken. 

Observations. 1st. An exertion of any organ beyond its 
powers, induces weakness that will disturb the nutrition of the 
part that is called into action ; and it recovers its energy 
more slowly in proportion to the excess of the exertion. The 
fui^ction of the organ may be totally and permanently de- 
stroyed, if the exertion is extremely violent. We sometimes 
see palsy produced in a muscle simply by the effort to raise 
too great a weight. The sight is impaired, and total blind- 
ness may be produced, by exposure to light too strong or too 
constant. The mind may be deranged, or idioqy may follow 
the excess of study or the over-tasking of the brain. 

2d. When the function of an organ is permanently impaired 
or destroyed by over-exertion, the nutrition of the part is 
rendered insufficient, or is entirely arrested ; and then the 
absorbents remove it wholly or partially, as they do every 
thing that is no longer useful. Thus, in palsied patients, a 
few years after the attack, we often find scarce any trace of 
the palsied muscles remaining ; they are reduced almost to 
simple cellular tissue. The condition of the calf of the leg, 
in a person having a club-foot, is a familiar proof of this. 

460. The blood may be made impure^ by the chyle being 
dejident in quantity or defective in quality. This state of 



459. How does impure blood affect the brain ? What is the effect when 
any organ is exerted beyond its powers ? What is the effect when an 
jraaxi is permanently impaired ? 460. How may the blood become impure t 
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the chyle may be produced by the food being improper 
quantity or quality, or by its being taken in an improper' 
manner, at an improper time, and when the aysK 
prepared for it. The remedy for impure blood produced in 
any of these ways is to correct the injudiciouB method of 
using food. (See Chapters XV. and XVI.) 

461. 3^e blood may aha be rendered impure, by not mp' 
plying it leith oxygen in the lungs, and by the carbon not 
being eliminated from the system through this channel. The 
remedy for " impurities of the blood," produced in this man- 
ner, would be, to carefully reduce to practice the directions in 
the chapters on ihe hygiene of the respiratory organs, rela- 
tive to the free movements of the ribs and diapliragm, aiid 
ihe proper ventilation of rooms. * 

462. A retention of the teaste products of the skinproducei 
impure blood. When the vessels of the skin, by which I'.e 
waste, useless material is eliminated from the sysretn, have 
become inactive bv improper and inadequate clothing, or by 
a want of clean I ii. ess, the dead, injurious atoms of mattei 
are retained in '^Iie circulatory vessels. The only suc- 
cessful method of purifying the blood and restoring health 
when this conditioi> exists, is to observe the directions given 
relative to clothh'g and bathing. (See Chapters XXXllL 
and XXXIV.) 

Obseri-alion. If the blood has become " impure," or 
" loaded with humors," {an idea generally prevalent,) it is 
not and cannot he ■' purified " by taking patent pills, powders, 
drops, &c. But, on the contrary, by observing the suggeationa 
in the preceding paragraphs, the blood can be 
impurities, and, what is of greater importance, such " injuriou* 
humors" will be prevented. 

461. Mention another means hj which the blood may he n 
HuK remedied 162. What is the eflpct nf mmt of oleanliQi 
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CHAPTER XXIII. 
THE EESPIBATORY ORGANS, 



463, The nutrient portion of the food is poured into lb« 
left subclavian vein, (24, 97, flg. 88,) at the lower part of the 
neck, ftud is carried to the right cavities of the heart. The 
Buid in these cavities consists of the chyle incorporated with 
the impure blood. Neither of these two elements is fitted lo 
promote the growth or repair the waste of the body. They 
must be subjected lo a process, by which the first can be 
converled inlo blood, and the second freed of its carbonic 
acid gas and water. This is effected by the Rexpiratorn 
Organs. 

L ANATOMY OP THE ItESFIItATORT ORGAkS. , h 

P 464. The respihatory organs are the Lungs, (lighla,^ 

tlie 7Va'che-a, (windpipe,) the Bronch'i-a, (subdivisions of the 
trachea, ) and the Air- Ves'i-cles, (air-cells at the e.xlremities of 
the bronchia.) The Di'a-phragm,{midTiff,) fiiSs, and several 
Muscles, also aid in the respiratory process. 

465. The lvnrs are conical organs, one on each side of 
the chest, embracing the heart, (fig. 88,) and separated from 
each other by a membranous partilion. The color of the 
lungs is a pinkish gray, mottled, and variously marked with 
black. Each lung is divided into lobes, by a long and deep 

463. Wliat fiuids are cDTiTe;ed into tlie right cavitiea of Ihe heirt t 
Whiit is oeeesaary before they can be adapled lo Ihe wants of the body ? 
B; nhatarssDB ue these chsngea eflecled! 464 — 474. Give Uierotatomg 
sfiherespiriUoryorganM. 4ti4. Nojub thereapiratoTy orguifl- What 
■JsD aid in tli« reapiiatory pToneiB 1 46S. Describe the luiiga. 






1 



^^H fissure, 
^^V part 



, pirfsioi.oGV, 



1 



fissure, which extends from the posterior surface of the uppei 
part of the organ, downward and forward, nearly to tlie 
angle of the base. In ihe right lung, the upper lobe 
bdivided by a second fissure. This lung is larger and 
BhiJiter than the lefl. It has three lobes, while the lefl has 



only two. 



K«. 89. 
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46€. Each lung ia enclosed, and its structure maintaineil'' 
by a serous membrane, called the pleu'ra, which invests 
far OS the root, and is tlieuce reflected upon tlie walls of the 
chest. The tuugs, however, are on the outside of the pleura, 
in the same way as the head is on the outside of a cap doubled 
upon itself. The reflected pleura in the middle of the thorax 
form a partition, which divides the chest into two cavitiettT. 
This panilion ia called the me-di-as-li'nmn. 



Fig. 90. 
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DTtd taaa the cluu, snd 11m Inngi IVced tmt 1 
I miiicle i>r the heart. 3, Tbe Bupertnr 
The rigbl Tcnlrirke, 5, Tbe pulnioiiur 
ry STliiy, (lisht nnd lelt,) enlEiing tti« ! 



9, Tbc mlddie Jubt. 13, Tbe lowec lobe. 

Obienalion. When this membrane that covers the lunga^^V 
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and also lines the chest, is inflamed, the disease is colled 
" pleurisy." 

467. The lungs are composed of the ramiucauons of the 
bronchial tubes, which terminate in the bronchial cells, {air* 
celhy) lymphatics, and the divisions of the pulmonary artery 
and veins. All of these are connected by cellular tissue, 
which constitutes the pa-ren'chy-ma. Each lung is retained 
in its place by its rooty which is formed by the pulmonary 
arteries, pulmonary veins, and bronchial tubes, together with 
the bronchial vessels and pulmonary nerves. 

468. The trachea extends from the larynx, of which it is a 
continuation, to the third dorsal vertebra, where it divides into 
two parts, called bronchia. It lies anterior to the spinal col- 
umn, from which it is separated by the oesophagus. 

469. The bronchia proceed from the bifurcation, or di- 
vision of the trachea, to their corresponding lungs. Upon 
entering the lungs, they divide into two branches, and each 
branch divides and subdivides, and ultimately terminates in 
small sacs, or cells, of various sizes, from the twentieth to 
the hundredth of an inch in diameter. So numerous are these 
bronchial or air-cells, that the aggregate extent of their lining 
membrane in man has been computed to exceed a surface of 
20,000 square inches, and Munro states that it is thirty times 
the surface of the human body. 

Uhistration. The trachea may be compared to the trunk of 
a tree ; the bronchia, to two large branches ; the subdivisions 
of the bronchia, to the branchlets and twigs ; the air-cells, to 
the huds seen on the twigs in the spring. 

470. The air- vesicles and small bronchial tubes compose 

467. Of what are the lungs composed? How retained in place? 
468. Where is the trachea situated ? 469. Describe the bronchia. What 
is the aggregate extent of the lining membrane of the air-cells ? To what 
may the trachea and its branches be compared ? 470. What is said of 
the air-cells and bronchial tubes ? 
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the largest poniona of the lungs. These, when once inflated, 
contain air, under all nircumstancos, which renders their 8pe« 
cific gravity much less than water ; hence the vulgai 
lights, for these organs. The trachea and bronchiat tubw 
are lined by mucous membrane. The alruciiire of this mem- 
brane is such, that it will bear llie presence of pure air wilhoul 
detriment, but not of other substances. 

Pig. 91. 
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Observation. The structure of the trachea and lungs may 
be illustrated, by taking these parts of a calf or sheep and 
ntlating the air-vesicles by forcing air into the windpipe with 
ft pipe or quill. The internal structure may then be seen 
t^ opening the dlfTerent parts. 

471. The lungs, like other portions of the system, are sap- 
plied with nutrient arteries and nerves. The nervous filaments 
that are distributed to these or^ns are in part from the tenth 
pair, (par vagum,) that originates in the brain, and in part from 
the sympathetic nerve. The muscles that elevate the ribs and 
the diaphragm receive nervous fibres from a separata system, 
which is called the respiratory. 



Kg. 92. 
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Ohsenalion. When the mucous membrane of a few of tha 
larger branches of the windpipe is slightly inflamed, it is called 
a '^ cold ;" when the inflammation ia greater, and extends to the 
leaser air-tubes, it is called hrondi-i'tit. When the air-cells 
and pa^euch^ma become inflamed, it is called inflammation 
of the lungs. Coughing ia a violent expulsory efibrt by which 
air is suddenly forced through the bronchia and trachea to 
remove offending matter. 

Bow mt; the atractore of tlie tiocheB and its bnncliet be [llustntt«d i 
471- Are the lungs lupplied with nutrienl uteries J Where aje the 
respiratory oervei distributed 1 From what souice do theu oi^uu deriTe 
their nerrouB filaments ? 
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472. The RTBs a 


.re joined to ihe spinal column at their j 


poslerior extremily ; 


and ia front, they terminate in cttili1age%,l 


which unile them tc 


1 the sternum. They incline downwar4,g 


Trom the spina! colu. 


mu to the breast-bone, and form resist-1 


in^ walls that assist i. 


n producing the partial vacuum Decessarv 




473. The diafhraqm is a flexible circular partition, '.ha| I 
separates the respiratory from the digestive organs, and the J 
chesl from the abdomen. Its margin is attached to the spinal I 
column, tbe sternum, and cartilages of the lower ribs. Tho 1 
lungs rest upon Its upper surface, while the liver and stomach ] 



473. Dp-'cribc L]it diH' 
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are placed below it, (fig. 88.) In a state of repose, its upper 
surface forms an arch, the convexity of which is toward the 
chest. In forced expiration, its upper point reaches as high 
as the fourth rib. In an ordinary inspiration, it is depressed 
as low as the seventh rib, which increases the capacity of the 
chest. 

474. The respiratory muscles are, in general, attached 
at one extremity to the parts about the shoulders, head, and 
upper portion of the spinal column. From these, they run 
downward and forward, and are attached, at the opposite 
extremity, to the sternum, clavicle, and upper rib. Other 
muscles are attached at one extremity to a rib above, and by 
the opposite extremity to a rib below. These fill the spaces 
between the ribs, and, from their situation, are called iu'ter 
cosVal muscles. 

Observation, 1st. There are several actions of common 
occurrence, that are intimately connected with respiration; 
such as hiccough, sneezing, &c. Hiccough is an involuntary 
contraction of the muscles of respiration, particularly the dia* 
phragm. 

2d. Sneezing is a violent, involuntary contraction of the 
respiratory muscles, as in hiccough. When an acrid stimu- 
lant, as snuff, is applied to the mucous membrane of the nose, 
an irritation is produced which is accompanied by a violent 
expulsion of air from the lungs. This is owing to the con- 
nection between the nasal and respiratory nerves. 

What is its form when not in action ? 474. Where do the respiratory 
muscles make their attachment ? What name is giyen to those muscles 
that fill the places between the ribs? What is hiccough? What is 
sneezing ? 
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CHAPTER XXIV. 
PHYSIOLOGY OF THE RESPntATORY ORGANS. 

475. Respiration, or breathing, is that process by which <ut I 
IE taken into the lunga and expelled from them. The object i^ 
respiration is, 1st. To supply the system with oxygen, which ia 
essentia! to the generation of animal heat ; 2d. To convert the 
chyle into blood. This is done by the oxygen of the inspired 
air ; 3d. To relieve the organs of the body of ihe principal 
elements (carbon and hydrogen) that compose the old and 
useless particles of matter. The organs of the system, as 
already mentioned, are pruicipally composed of carbon, hy- 
drogen, oxygen, and nitrogen. 

476. By tile action of the lymphatics and capillary veins, 
the old and wom-out particles are conveyed into the veins of ■ 
the systemic circulation. The hydrogen, in form of watery 
vapor, is easily discharged in the perspiration and other secre- 
tions. The nhrogen and oxygen are, or may be, separated J 
from the blood,through theagency of severaldiffcrent organajj 
but carbon does not escape so readily. It is probable that a,> 
part of the surplus carbon of the venous blood is secreted hyM 
the liver ; but a far greater amount passes to the lungs, antf ' 
these may be considered as special organs designed to si 
rate this element from the venous blood. 

477. An ordinary inspiration may be accomplished by thai 
action of the diaphragm, and a slight elevation of the ribs. 

476 — 194. Give tht phyiiology of the rapiratmy argaia. illi. Wlj»t li 
reEpiration? What is the principal object in breathing' 4T6. Hon arc 
the u»lcsB Btdina of matter oonTeyed in ' the vein n of the ayilemio rirea- 
lalion ? How may tlie prinoipiil elementary siiijaianoea be separated from 
th« blood ! 477. How may an oidinary inspiration be acccmpliahed > 

la 
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full inspiration, the diaphragm is not only more depressed 
but the ribs are evidently elevated. To produce this eSect oo 
the ribs, two sets of muscles are called mlo action. Those 
which are attached to the upper rib, stemum, and cavicle, 
contract and elevate the lower and free extremities!^ Ihe ribs. 
This enlarges the cavity of the chest between ttie spinal 
column and the sternum. But the lateral diameter, in conse- 
quence, is only slightly increased, because the central portion 
of the ribs sinks lower than their posterior extremities, oi 
their cartilaginous attachment to the sternum. 



Rg. 96. 




Pi|. K. e, Fuur or Ibe ntlebrw, W wbich 
Bir inlHccMil muscle*, (S,8.) Th«a iil», 
leitDF artDatlnoiu eiUvnily U4, tthlls tlie 
nebra.tS,) Hhkh an iiBiIh» elevated ni 
S, pamJle] linei, within wtalcb Ihs riba Uc In 
lienillr or Iba lika it eleialad ttom 4 to 9. Oiej w 



478. The central portion of the ribs is raised by the actioc 
of iotercostal muacles. The first, or upper rib, has but little 
movement ; the second has more motion than the first, while 

What effect has a full inspiration on the ritas and diaphragm ) How if 
the cheit ndarged betireen the apinal column and ateraum } What ii aaid 
«f tlw fattenl diameter of the chest i Eipbin flg. 9S. 
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the tliird has atill more ihuu the second. The second rib is 
elevated by the contraction of the muscles between Jl and the 
first. The thiiil rib is raised by the action of two seia of 
muscles ; one lies between the first and second ribs, the cither 
between the second and third. The motion of each succeed- 
ing rib is increased, because it is not only acted upon by the 
muscles that move the ribs above, but by an additional inter- _ 
costal ; so that the movement of ihe twelfth rib is very freo^l 
aa it is elevated by llie couiraclion of eleven muscles. 

479. The tenth rib is raised eight times aa much as the 
second rib, and the lateral diameter of the lower portion of the 
chest is increased in a corresponding degree. At the same 
time, the muscular margin of the diaphragm contracts, which 
depresses its central portion ; and in this way, the chest Is 
enlarged forward, laterally, and downward, simultaneously 
with Ihe relaxation of the walls of the abdomen. 

480. The lungs follow the variations of capacity in the 
chest, expanding their air-cells when the latter is enlarged, 
and contracting when the chest is diminished. Thus, when 
the chest is expanded, the lungs follow, and consequently a 
vacuum is produced in their air-cells. The air then rushes 
through the mouth and nose into tlie Irachea and its bmnches, 
and fills the vacuum as fast aa it is made. This mechanical 
process constitutes inspiration. 

481. After the expansion of the chest, the muscles that 
elevated Ihe ribs relax, together with the diaphragm. The 
elasticity of the cartilages of the ribs depresses them, 
and the cavity of the chest ia iimlnislied, attended by the 
expulsion of a portion of the air from the lungs. At the 
same time, the muscles that form the front wails of the 

ITS. Deaciibe tb 

479. How does Ihe 
What effect hM this elevalion upon tlie lateral diamel« of Ihe cheel ( 

480. Deduiibe the pcocesa of ia*p!nition. 481. Ddonba th* pioceu tj 
air ii forced out of the lungs. J\ 
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abdominal cavity, contract, and press the alimentary canal, 
stomach, and liver, upward against the diaphragm; this, being 
relaxed, yields to the pressure, rises upward, and presses 
u(K)n the lungs, which retreat before it, and another portion 
of air is expelled from these organs. This process is called 
expiration. 

Hg. 96. 




Fig. 96. A front view of tbe chest and abdomen in reipiration. 1, 1, The position 
f the walls of the chest in inspiration. 2, 2. 2, The position of the diaphragm in 
nspiration. 3, 3, The position of the walls of the chest in expiration. 4, 4, 4, The 
position of the diaphragm in expiration. 5, 5, The position of the walls of the abdo- 
men in inipiration. 6, 6, The position of the abdominal walls in expiration 

482. Thus it is obvious that the enlargement of the chest, 
or inspiration, is produced in two way^ : 1st. By the depres- 
sion of the convex portion of the diaphragm ; 2d. By the 
elevation of the ribs. On the contrary, the contraction of the 



Explain fig. 96. 482. In how many ways may the chest be enlarged, and 
how is it accomplished ? How is the contraction of the cheat effected ? 



pmrsioLuuY of the bbsfiratohv organs. 

chest, or expiration, is produced by the depreBsion of the r 
aad elevHtion of the central part of the diaphragm. Theigil 
movements are successive during life, and constitute refi 
piraCiiM. 



Fig. 97. 




Experiment. Place the ear upon [he chest of a person, 
and a murmuruig sound will be heard, somewhat like the soft 
sighinga of the wind through forest trees. This 



Eipkin Sg. 97. How may tl 
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caused by the air rushing in and out of the lungs, and is 
peculiarly distinct in the child. 

483. It is not easy to decide how much air is taken into 
the lungs at each inspiration. The quantity, however, must 
vary in different individuals, from the difference in the condi- 
tion and expansion of the lungs, together with the size of the 
chest. From numerous experiments, the quantity, at an 
ordinary inspiration, of a common-sized man, is fixed at forty 
cubic inches. It has been estimated that one hundred and 
seventy cubic inches can be thrown out of the lungs by a for- 
cible expiration, and that there remain in the lungs two hun- 
dred and twenty cubic inches ; so that these organs, in their 
quiescent state, may be considered as containing about three 
hundred and ninety cubic inches of air, or more than a gallon. 

484. Respiration is more frequent in females and children 
than in adult men. In diseases, particularly those of the 
lungs, it is more increased in frequency than the action of the 
heart. In health, the smallest number of inspirations in a 
minute by an adult, is not less than fourteen, and they rarely 
exceed twenty-five. Eighteen may be considered an average 
number. The quantity of oxygen taken into the lungs at 
each inspiration is about eight cubic inches, one half of which 
disappears in every act of respiration. 

Observation. Under different circumstances, however, the 
consumption of oxygen varies. It is greater when the tem 
perature is low, than when it is high ; and during digestion 
the consumption has been found one half greater than when 
the stomach was empty. 

483. Can it be ascertained with accuracy how much air is taken into the 
lungs at each inspiration ? Why not ? What is the probable quantity 
that an ordinary sized man inspires ? How much can be thrown out of 
the lungs at a forcible expiration, and how much remains in the lungs > 
From these calculations, how much may they contain in their quiescent 
state ? 484. In whom is respiration most frequent ? How in disease ? 
How in health? How many may be considered an average number? 
When is the consumption of oxygen the greatest ? 
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485. Dr. Southwood Smith has lately performed a series,' 
of very interesting experiments, from which he deduces 
following general results ; " Isl. Tlio volume of air ordiaiirily 
present in the lungs is about twelve pints. 2d. The volume 
of air received hy the lungs al a.n ordinary inspjratioa is ono 
pint 3d. The volume of air expelled from the lungs al an 
ordinary expiration, is a little less tlian one pint. 4th. Of the 
volume of air received by the lungs al ono inspiration, only 
one fourth part is decomposed al one action of the heart. 
5th. The quantity of blood that (lows to the lungs, to bo acted 
upon by the air al one action of the heart, is two ounces, and 
this is acted on in less than one second of time. 6th. The 
qiianlity of blood in the whole body of llie human adult, is 
Iwenly-five pounds avoirdupois, or twenty pints. 7lh. In the 
mutual action that takes place between the air and blood, 
every twenty-four hours, the air loses thirty-seven ounces 
cf oxygen, and^he blood fourteen ounces of carbon." 

486. Apparently, atmospheric air is a simple element. 
U It chemical analysis shows its composition to be oxygen and 
nitrogen, in the proportion of Iwenty-one parts of the former,. 
pind about seventy-nine of the latter. In addition, there 
smjill amount of vapor of wal-jr and cabonic acid. The pre»- 
sure of this invi»ble, elastic fluid upon the body of an ordinary 
fized adult, is estimated to equal thirty-five thousand pounds. 

487. The principal substance of a vilialed character in the 
dark-colored blood is carbonic acid. And since tliere is no 
chemical affinity between the oxygen and nitrogen of the 
air, the former readily unites with some of the elements of 
the blood. Hence, whenever blood is presented to the 

tS5. Stale UioUt,l!a,H>n<141hdGclucCioii( Trom tho eiperimeula oT Dr. 
Sauthwiwd Smith. The fith, 6th, nnd 7Lh. ^B0. Of what a atmotiphoric air 
compoacdl What ii the weight ofair upon a coniniofniied nmn I 487. Whal 

'tiat w aaid of the cJieniical ilBiiil} belweea aif gen and nJtrDgBn 
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air in the lungs, the oxygen leaves the nitrogen, and becomes 
mixed with the circulating fluid. (Appendix J.) 

488. Again, carbonic acid and water have a stronger 
affinity for atmospheric air than for the other elements of the 
blood. Consequently, when they are brought into contact 
with the air in the lungs, the carbonic acid and water leave 
the other constituents of the blood, and unite witli the air. In 
this way the bluish, or impure blood is relieved of its impu- 
rities, and becomes the red, or pure blood, which contains the 
principles so essential to life. (Appendix K.) 

489. The formation of carbonic acid and water, eliminated 
from the system through the lungs and skin, is explained b^ 
the following theory: In the lungs and upon the skin the 
oxygen separates from, the nitrogen and unites with the blood 
in the capillary vessels of these organs. The oxygen is con- 
veyed with the blood to the capillary arteries and veins of the 
different tissues of the system. In these membranes there is 
a chemical union of the oxygen with the carbon and hydrogen 
contained in the blood and waste atoms of the system. This 
combustion, or union of oxygen with carbon and hydrogen, is 
attended with the disengagement of heat, and the formation 
of carbonic acid and water. (Appendix L.) 

490. The following experiment will illustrate the passage 
of fluids through membranes, and the different affinity of 
gases for each other. Put a mixture of water and alcohol 
into a phial and leave it uncorked. Both the water and 
alcohol have a greater affinity for air than for each other. 
Alcohol has a greater affinity for the air, and will be diffused 
through it more readily than the water, when there is no 
mtervening obstacle. But tie a piece of bladder over the 
mouth of the phial, and let it stand a few days, — the watei 

488. What is formed when oxygen unites with carbon or hydrogen ? 
489. Giye the theory for the formation of carbonic acid and watery vapor 
thrown out of the system. 490. Illustrate the passage of fluids through 
membranes, and the different affinities of gases. 
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will leave the alcoliol, and pass through the membrane. By 
die aid of thia exjieriment, we shall endeavor to explain ihc' 
interchange of fluids io the lungs. 

491. The walls of the air-veaiclea, and coats of the blood- 
vesGels, are similar, in their mechanical arrangement, to the 
membranoua bladder in the before described esperimeot. 
As the oxygen of the air has greater affinity for blood than for 
nitrogen, so it permeates ihe membranes that intervene be- 
tween (he air and blood more readily than the nitrogen. 
As the carbonic acid and water have a greater affinity for 
air than for the other elements of ihe blood, so they will also 
pass through the walls of the blood-vessels and air-celln more 
sadily tlian the other elements of the dark-colored blooc 
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492. As the impure blood ia passing in the minute vessels 
over the air-cells, the oxygen passes through the thin coats of 
the air-cells and blood-vessels, and unites with the blood. At 
the same time, the carbonic acid and water leave Ihe blood, 
and pass through the coats of the blood-vessels and air-cells, 
and mix with the air in the cells. These are thrown out of tlie 
vystem every lime we breathe. This interchange of products 
iroduces the change in the color of the blood. 



lain fig. 98. 492. How and wharc is the blgadcKo.-afe&'l 
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Experiment. Fill a bladder with dark blood drawn fron; 
any animal. Tie the bladder closely, and suspend it in the 
air. In a few hours, the blood next the membrane will have 
become of a bright red color. This is owing to the oxygen 
from (he air passing through the bladder, and uniting with 
the blood, while the carbonic acid has escaped through U 

Fig. 99. 
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4bI. Breathe into limC'WatcT, aiid ia a few i 

milk-white color. This is owing to the carbonic 
(wid of the breath uniting with the lime, forming the car- 
bonate of lime. 2d. Breathe upon a. cold, dry mirror for a 
few minutes, and it will be covered with moisture. This is 
condensed vapor from the lungs. In warm weather, this 
watery vapor ia Lnviaible in the expired air, but in a cold, dry 
'morning in winter, the sticceasive jets of vapor issuing from 
the moutji and nose are sufHcienlly obvious. 

494. From the lungs are eliminated other impurities be- 
ide carbonic acid, the perceptible quality of which is vaiious 
m diflerenl persons. The offensive breath of many persona 
may be caused by decayed leeth, or the particles of food that 
may be retained between them, but it often proceeds from the 
in the lungs, of certain substances which previously 
the system, 

lllustralion. When spirituous liquors are taken into the 
tomach, they are absorbed by the Teina and mixed witli the 
k-colored blood, in which they are carried to the lungs to 
expelled from the body. This will explain ihe fad, which 
familiar to most p>ersons, that the odor of different aub- 
pcrceptible in the breath, or expired air, long after 
mouth is free from these substances. 

iw the wEtetj YBpor ? i94. Are there other excretionitrom the lunga f 
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CHAPTER XXV. 

HYGIENE OF THE RESPIRATORY ORGANS. 

495. For msin to enjoy the highest degree of health, it 
is necessary that the impure " venous " blood be properly 
changed. As this is effected in the lungs by the action of the 
air, it follows that this element, when breathed, should be 
pure, or contain twenty-one per cent, of oxygen to about 
seventy-nine per cent, of nitrogen. 

496. The volume of air expelled from the lungs is some- 
what less than that which is inspired. The amount of loss 
varies under different circumstances. An eightieth part of 
the volume taken into the lungs, or half a cubic inch, may be 
considered an average estimate. 

497. The quality and purity of the air is affected hy every 
respiration, 1st. The quantity of oxygen is diminished. 
2d. The amount of carbonic acid is increased. 3d. A certain 
proportion of watery vapor is ejected from the lungs in the 
expired air. Of the twenty-one parts of oxygen in the 
inspired air, only eighteen parts are expired, while the car- 
bonic acid and watery vapor are increased about four per 
cent. The quantity of nitrogen is nearly the same in the 
expired as in the inspired air. 

Observation. It is now fully ascertained that while the 
chemical composition of the blood is essentially changed, its 

495 — 646. Give the hygiene of the respiratory oryans, 495. What is 
necessary that man enjoy the highest degree of health ? 496. How does 
the Toluzne of expired air compare with that which was inspired ? Does 
this loss vary, and what is an average estimate ? 497. How is the purity 
of the air affected by respiration ? How is the inhaled oxygen affected ? 
What effect on the carbonic acid and watery vapor ? On the nitrogen ? 
What is said respecting the weight of the blood ? 
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weiglii remains the same, as llie carbon and hydrogen dis- 
r-liargpd are equal lo ibe united weight of the oxygen and 
nitrogen absorbed. 

498. If one fourth pan of the volume of air received by 
tlie lungs at one inspiration is decomposed at one "beat" 
of the heart, it might be supposed that if the expired air be 
again received into the 'ungs, one half of the oxygen would 
be consumed, and, in a similar ratio, if re-breathed four times, 
al! the oxygen would he consumed. But it does not follow, if 
the air is thus re-breathed, that the same changes will be 
effected in the lunga. For air thai has been inspired does 
not part with its remaining oxygen as freely as when it con- 
tains the proper amount of this life-giving element, and thus 
the changes in the impure blood are not so completely effected. 

niastration. In the process of dyeing, each successive 
article immersed in the dye weakens it ; but it does not 
follow that the dye each time is affected in the same degree, 
or that the coloring matter by repeated immersions can be 
wholly extracled. The same principle applies to the exchange 
of osygen and carbonic acid gaa in the lungs. 

499. If the inspired air is free from moisture and carbonie 
add, these suhsiances contained in the blood will be mart 
readily imparted to it. Wlien the air is loaded with vapor, they 
are removed more slowly ; but if it is saturated with moisture, 
no vapor will escape from the blood through the agency of the 
lungs. This may be illustrated by the following experiment : 
Take two and a half pounds of water, add to it half a pound of 
common salt, {chloride of sodium,) and it will readily mix 
with the water ; and to this solution add the same quantity of 
=all, and it will be dissolved more slowly. Again, add more 
salt, and it will remain undissolved, as the water has become 
saturated by the pound before dissolved. 
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500. The principle in thb experiment is analogous to thai 
of the union between carbonic gas and atmospheric air. 
Allen and Pepy showed by experiment, that air which had 
been once breathed, contained eight and a half per cent of 
carbonic acid. They likewise showed, that no continuance of 
the respiration of the same air could make it take up more 
than ten per cent This is the point of saturation. 

Experiment. Sink a glass jar that has a stop-cock, or one 
with a glass stopper, into a pail of water, until the air is expelled 
from the jar. Fill the lungs with air, and retain it in the 
chest a short time, and then breathe into the jar, and instantly 
close the stop-cock. Close the opening of the jar that is under 
the water with a piece of paper laid on a plate of sufficient 
size to cover the opening, invert the jar, and sink into it a 
lighted candle. The flame will be extinguished as quickly 
as if put in water.* Remove the carbonic acid by inverting 
the jar, and place a lighted candle in it, and the flame will be 
as clear as when out of the jar. 

Observations. 1st. It is familiarly known that a taper will 
not burn where carbonic acid exists in any considerable 
quantity, or when there is a marked deficiency of oxygen. 
From this originated the judicious practice of sinking a lighted 
candle into a well or pit before descending into it. If the 
flame is extinguished, respiration cannot there be maintained, 
and life would be sacrificed should a person venture in, until 
the noxious air is removed. 

2d. It is the action of carbonic acid upon the respiratory 



* As a substitute for a jar with a stop-cock, take a piece of lead pipe 
bent in the form of a siphon, and insert it in the mouth of bk reversed 
jar. This experiment is as conclusive whether the air is inhaled once 
only or breathed many times. 

600. What did the experiments of ATlen and Pepy show ? How can the 
presence of carbonic gas in the expired air be demonstrated ? State obser 
vatiuu Ist. Observation 2d. 
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nrgan?, ihat gives rise to a phenomenon frequently seen 
mines and caves, A man may enter these BubleiraDeoD 
rooms, and feel no inconvenience in breathing; but the dog 
ihal follows him, folia apparently dead, and soon diea if not 
speedily removed lo pure air. This arises from the fact that 
this gas is heavier than air, and sinks to the bottom of the 

3d. While it is true that carbonic acid possesses properties 
that render it unfit to be breathed, it is, notwithstanding, 
productive of very agreeable effects, when conveyed into 
the stomach. It forma the sparkling property of mineral 
waters, and fills the bubbles that rise when beer or cider is 
fermenting. 

501. Pjire almospharie air is best adapted to a heahhg\ 
aetioti of the system. As the air cannot be maintained pure 
under all circumstances, the question may be asked. To what 
degree may the air be vitiated and still sustain 
what ia the smallest quantity of pure aii a person needs each 
minute to maintain good health } Blrnan says, that air which 
contains more than three and a half per cent, of carbonic 
acid is unfit for resoiration, and, as air once respirod contains 
eight and a half per cent, of carbonic acid, it clea^Vitiows 
that it is not fitted to be breathed again, 

503, No physiologial pretends that less than seven cubic 
feet of air are adequate for a man to breathe each minute, 
while Dr. Reid allows ten feet. The necessity of fifteen or 
twenty times the amount of air actually taken into the lungs, 
arises from the oircumatance, that the expired air mixes 
with and viliates the surrounding element that has not been 

503. The quantity of air lokieh different persons actually 

ObscnatioQ 3d. 601, What quMtiuna m.y be asked respecting ttie 
uiBpired «r? GWe the remark of liirnan. -503, How many cubic ft 
lir Hre mde^iinte for n msn tn breathe e:icli niiiuite ? IIo"' much doei 
R,-id ollow? 603, Meniion nonie rej5„ii, why dLKfcrenl persons dc nnl 
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need^ varies. The demand is modified by tlie size, age, 
habits, and condition of the body. A person of great size 
who has a large qusintit}' of blood, requires more air than a 
small msin with a less amount of circulating fluid. Individuals 
whose labor is active, require more air than sedentary or idle 
persons, because the waste of the system is greater. On the 
same principle, the gormandizer needs more of this element 
than the person of abstemious habits. So does the growing 
lad require more air than an adult of the same weight, for 
the reason that he consumes more food than a person of 
mature years. Habit also exerts a controlling influence. A 
man who works in the open air suffers more when placed in 
a small, unventilated room, than one who is accustomed to 
breathe the confined air of workshops. 

504. ilir, in which lamps wiU not hum with hrilliancy^ i$ 
unfitted for respiration. In crowded rooms, which are not 
ventilated, the air is vitiated, not only by the abstraction of 
oxygen and the deposition of carbonic acid, but by the excre- 
tions from the skin and lungs of the audience. The lamps, 
under such circumstances, emit but a feeble light. Let the 
oxygen gas be more and more expended, and the lamps will 
bum more and more feebly, until they are extinguished. 

Illustrations. 1st. The effects of breathing the same air 
again and again, are well illustrated by an incident that 
occurred in one of our halls of learning. A large audience 
had assembled in an ill-ventilated room, to listen to a lecture ; 
soon the lamps burned so dimly that the speaker and audience 
were nearly enveloped in darkness. The oppression, diz 
ziness, and faintness experienced by many of the audience 
induced them to leave, and in a few minutes af\er, the lamps 
were observed to rekindle, owing to the exchange of pure air 
on opening the door. 

How Is it with the laborer ? With the gormandizer ? With the person 
that wrrks in the open air ? 604. What effect has impure air on a burniiijt 
lamp ? Give the illustration of the effects of impure air on lighted lamps 
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2d. In the " Black Hole of Calcutta," one Imndred and I 
forty-5is Englishmen were ahiii up in a room eighteen feel J 
square, with only two small windows on the same aide to admit | 
air. On opening this dungeon, ten hours after their impr 
ment, only twenty-tliree were alive. The others had died ' 
from breathing impure air. 

505. Air that has become impure from the abstraction c 
oxygen, an excess of carbonic itcid, or the excretions from t. 
lungs and skin, has a deleterious eject on Ihe body. Whi 
this element is vitiated from the preceding causes, it prevents 
the proper arterialization, or change in the blood. For this 
reason, pure air should be admitted freely and constantly into 
work-shops aud dwelling-houses, and the vitiated air permilieil 
to escape. This is of greater importance tlian tlie warming 
of these apartments. We can compensate for Ihe deficiency 
of a. stove, by an extra garment or an increased quantity of 
food ; but neither garment, exercise, nor food will compensale 

506, School-rooms should be ventilated. If they are 
the pupils will be restless, and complain of languor and head- 
ache. These unpleasant sensations are caused by a want of 
pure air, to give an adequate supply of oxygen to the lunj 
When pupils breathe for a series of years such vitiated a 
their life is undoubtedly shortened, by giving rise to consump 
tion and other fatal diseases. 

IHustralion. A school-room thirty feet square and eight 
feet high, contains 7200 cubic feet of air. This room 
seat sixty pupils, and, allowing ten cubic feet of air to each 
p'jpil per minute, all the air in the room will be vitiated ii 
twelve minutes. 

Observation. In all schoo'-rooms where there is not ade 



Of the eSeots a! bieatbing impure air. 60^. In pieEerviiiB heilth, what , 
ii o( greater impoTtance than warming the roam? 506. "Wli; should ■ 
Kjhool-rooin be rentilaled ? Give the illustration. 
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quate ventilation, it is advisable to have a recess of five ot 
ten minutes each hour. During this time, let the pupils 
breathe fresh air, and open the doors and windows, so tha« the 
air of the room shall be completely changed. 

507. ChurcJies^ concert halls^ and all rooms designed far 
a collection of individuals^ sliotdd he amply ventilated. While 
the architect and workmen are assiduous in giving these public 
rooms architectural beauty and splendor, by adorning the 
coiling with Gothic tracery, rearing richly carved columoB, 
and providing carefully for the warming of the room, it too 
frequently happens that no direct provision is made for the 
change of that element which gives us beauty, strength, 
and life. 

Illustration, A hall sixty feet by forty, and fifteen feet 
high, contains 36,000 cubic feet of air. A hall of this size 
will seat four hundred persons; by allowing ten cubic feet of 
air to each person per minute, the air of the room will be 
rendered unfit for respiration in nine minutes. 

508. Railroad cars^ cabins of steam and canal-boats^ omni* 
huses^ and stage-coaches^ require ample ventilation. In the 
construction of these public conveyances, too frequently, the 
only apparent design is, to seat the greatest number of persons, 
regardless of the quantity and character of the air to maintain 
health and even life. The character of the air is only realized 
when, from the fresh, pure air, we enter a crowded cabin of 
a boat or a closed coach ; then the vitiated air from animal 
excretions and noxious gases is offensive, and frequently pro- 
duces sickness. 

509. The influence of habit is strikingly expressed by 
Biman, in the " Art of Warming and Ventilating Rooms : " 
** Not the least remarkable example of the power of habit is 

What suggestion when a school-room is not ventilated ? 607. What is 
■aid in regard to ventilating churches, concert halls, &c. ? State the 
illustration. 608. What remarks relative to public conveyances ? 609. State 
Um influence of habit by Biman. 
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itj ruwnciling us to praclictis which, but for its influence, 
Wviuld be considered noxioua and disgusting. We instinctively 
shun approach to the dirty, the squalid, and tlie diseased, and 
use no garment that may have been worn by another. We 
open se wers for matters thai ofTead the sight or the smell, and 
contaminate the air. We carefully remove impurities from 
wliat we eat and drink, tiller lurhid water, and fastidiously 
avoid drinking from a cup that may have been pressed to the 
lips of a friend. On the other hand, we resort to places of 
aastiiiiily, and draw into our mouths air loaded witii effluvia 
from ihe lungs, skin, and clothing of every individual iu the 
promiscuous crowd — exhalations otreiiaive, to a certain extent, 
from the most healthy individuals ; but when arising from n 
living mass of skin and lunga, in all stages of evaporation, 
disease, and putridity, — prevented by the walls and ceiling 
from escaping, — ihcy are, when thus concentrated, in the 
highest degree deleterious and loatlisorae." 

510. The sleeping-room should he to ventilated that Ike air 
in the morning will he as pure as when retiring to rest in Ike 
frming. Ventilation of the room would prevent morning 
headaches, the want of appetite, and languor — so common 
among ill e feeble. The impure air of sleeping-rooms proba- 
bly causes more deatlis than intemperance. Look around the 
country, and those who are most exposed, who live in huts 
but Utile superior to the sheds tliat shelter the farmer's flocks, 
Hre found to be the most healthy and robust. Headaches, liver 
complaints, coughs, and a multitude of nervous ufTcctions, are 
almost unknown to them ; not so with those who spend their 
days and nights in rooms in which the sashes of the windows 
are calked, or perchance doubled, to prevent the keen bul 
healthy air of winter from entering their apartments. Disease 
at.d suffering are their constant companions. 
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Illustration. By many, sleeping apartments twelve fee* 
square and seven feet high, are considered spacious for two 
persons, and good accommodations for four to lodge in. ^An 
apartment of this size contains 1008 cubic feet of air. Al« 
lowing ten cubic feet to each person per minute, two occupantB 
would vitiate the air of the room in fifty minutes, and four in 
twenty-five minutes. When lodging-rooms cure not ventilated, 
we would strongly recommend early rising. 

511. The sick-room^ particularly^ should he so arranged 
that the impure air may escape^ and pure air he constantly ad- 
mitted into the room. It is no unusual practice in some com- 
munities, when a child or sin adult is sick of an acute disease, 
to prevent the ingress of pure air, simply from the apprehen- 
sion of the attendants, that the patient will contract a cold. 
Again, the prevalent custom of several individuals sitting in 
the sick-room, particularly when they remain there for several 
hours, tends to vitiate the air, and, consequently, to increase 
the suffering and danger of the sick person. In fevers or 
inflammatory diseases of any kind, let the patient breathe 
pure air ; for the purer the blood, the greater the power of the 
system to remove disease, and the less the liability to con- 
tract colds. 

Observation, • Among children, convulsions, or " fits," usu- 
ally occur when they are sleeping. In many instances, these 
are produced by the impure air which is breathed. To pre- 
vent these alarming and distressing convulsions, the sleeping- 
room should be ventilated, and there should be no curtain? 
around the bed, or coverings over the face, as they produce 
an effect similar to that experienced when sleeping in a small, 
unventilated room. To relieve a child when convulsed, carry 
*t into the open air. 

512. While occupying a room^ we are insensible of the 

What is said of the size of sleeping-rooms ? 511. What is said of tb* 
sick-room? Mention some prevailing customs in reference to these 
rooms What is said of convulsions among children ? 
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gradual vitititiott of Ihf air. This ia the result of [he dirr.in- 
ished sensibili^ orihe nervous system, aod gradual adaplalion 
of the organs to blood of a less stimulating character. Thia 
condition is well illustrated in the hibernating animals. We 
are insensible of the impure air of unventilated sice ping -rooms, 
until we leave them for a walk or ride, If^ they have been 
closed, we are made sensible of the character of the air aa 
soon as we reiinter them, for ihe system has regained its usual 
sensibility while inhaling a purer atmosphere. 

513. In Ihe eoTislmclion of enery inhabited room, there 
should ie adequate means of ventilation, as leell as warming. 
No room is well ventilated, unless aa much pure air is brought 
into it as the occupants vitiate at every respiration. This can 
be elTected by making an aperture in the ceiling of the room, 
or by constructing a ventilating flue in the chimney. This 
should be in contact with the tlues for the escape of smoke, 
but separated from them by a thin brick partition. The hot 
air in the smoke flues will warm the separating brick partition, 
and consequently rarefy the air in the ventilating flue. Com- 
munication from every room in a house should be had to such 
flues. The draught of air can be regulated by well-adjusted 
registers, which in large rooms should be placed near tlie floor 
as well as near llie ceiling. 

514. While provision is made for the escape of rarefied 
impure ^r, we should also provide means by which pure air 
may be constantly admitted into the room, as the crevices of 
the doors and windows are not always sufficient ; and, if they 
iihould be adequate, air can be introduced in a more conven- 
ient, economical, and appropriate manner. There should be 
an aperture opposite the ventilating flue, at or near the floor, 
to connect with the outer wails of the building or external air 

£12. Whf Bie we inaenaible to the gradusl vitiation of the air of tn un 
fenlilated room! 613. What ia Tery important in the boilding of htbtj 
jihuhited TODiB ? How cans room he well .entilatedf fill. WhM is Mid 
h tba external ur > 
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But if pure heated air is introduced into the room, it obYiitei 
the necessity of the introduction of the external air.* 

515. In wanning rooms, the hot air furnaces, or box and 
air-tight stoves converted into hot air furnaces, should be 
used in preference to the ordinary stoves. The air thus intro 
duced into the room is pure as well as warm. In the adapta 
tion of furnaces to dwelling-houses, &c., it is necessary tha: 
the air should psiss over an ample surface of iron moderatel) 
heated ; as a red heat abstracts the oxygen from the contigu 
ous air, and thus renders it unfit to be respired.t 

Observation, Domestic animals need a supply of pure an 
as well as man. The cows of cities, that breathe a vitiated 
air, have, very generally, tubercles. Sheep that are shut ic 
a confined air, die of a disease called the ** rot,'' which is of 
a turberculous character. Interest and humanity require thai 
the buildings for animals be properly ventilated. 



* Mr. Frederick Emerson, of Boston, lias devised a simple and 
effective apparatus for removing vitiated air from a room. It is suc- 
cessfully used upon all the public school-houses of Boston. It is now 
being generally applied to the school-houses and other public build- 
ings, as well as private dwellings, of New England. 

t Dr. Wyman's valuable work on " Ventilation," and the work of 
Henry Barnard, Esq., on «School-house architecture," can be advanta- 
geously consulted, as they give the practical methods of ventilating 
and warming shops, school-rooms, dwelling-houses, public halls, &0, 

515. How should rooms be warmed ? What is necessary in the adayt^* 
tion of fii/naces to dwelling-houses ? 
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CHAPTER XXVI. 

HYGIENE OF THH RESPIRATORT ORGANS, CONTINtrElJ. 

516. The change that is effected in the blood while passing 
through Ihe lungs, not only depends upon Ihe purity of the' J 
air, but the amount inspired. The, quantity varies according j 
(o ibe size of the chest, and the movement of the ribs and j 
diaphmgm. 

517. Tke size of tie deal and lungs can be reduced by ( 
moderate and continued pressure. This is most easily done 
in infancy, when the cartilages and ribs are very pliant ; yet 

it can be effected at more advanced periods of life, even at\er 
the cheat is fully developed. For want of knowledge of the 
pliant character of the cartilages and ribs in infants, too many 
mothers, unintentionally, contract their cheats, and thus sow 
the seeds of disease by the close dressing of their offspring. 

518. If slight but steady pressure be continued from day 
to day and from week to week, the ribs will continue to yield 
more and more, and after the expiration of a lew months, 
the chesi will become diminished in size. Tliia will be 
effected without any suffering of a marked cboracler | 
the general health and strength will be impaired. It is 
the violent and ephemeral pressure, but the moderate and 
protracted, that produces the miscalled, "genteel," i 
traded chests, 

519. The style of dress which at the present day is almost , 
universal, is n prolific cause of this deformity. These bane- , 

file. What TBtiea the amount of ail received into tLe lungs P fil7. Kow 
can Ihe size o( the chenl he diminished ? When is this mast easily effected i 
SIS. How are the miscalled, "genteel," contracted chests usually pri> 
duued ? 619. What ii said of the style of the dteas at the preseut dar ! 
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ful fashions are copied from the periodicals, so widely cir 
culated, containing a ^^ fashion plate of the latest fashions, 
from Paris." In every instance, the contracted, deformed, 
and, as it is called, lady-like waist, is portrayed in all its 
fascmating loveliness. These periodicals are found on almost 
every centre-table, and exercise an influence almost omnip> 
otent. If the plates which corrupt the morals are excluded 
by civil legislation, with the same propriety ought not those to 
be suppressed that have a tendency so adverse to health ^ 

Kg. 100. Pig. 101. 




rig. lUO. A correct outline of the Venus de Medici, the btmi ideal of female 
'/mmetry. 

Pig. 101. An outline of a well-corseted modem beauty. 

One has an artificial, insect waist ; the other, a natural waist. One has slopinf 
shoulders, while the shoulders of the other are comparatively elevated, square, and 
angular. The proportion of the corseted female below the waist, is also a departure 
from the symmetry of nature. 

Observations, 1st The Chinese, by compressing the feet 

of female children, prevent their growth ; so that the foot of a 

— 

What does fig. 100 represent ? Fig. 101 ? Give ohsenration 1st 



Chinese belle is noi larger than the foot of an American giri'J 

of live years. 

2d. The American women compress Ikeir c/iei/s, lo prevent' I 
their growth ; eo that tlie enest of an Amerieaa belle I 
larger than the chest oi' a Chinese girl of five yeara. Which. 
country, in this respect, exhibits the greater inteUigence ? 

3d. The chest can be deformed hy making the linings of 
the waists of the dresses tight, as weL as by corsets. Tight 
ve^jts, upon the same principle, are also injurious. 

520. In children, who have never worn close garmenia, 
i''ie circumference of the chest is generally about equal to that i 
of the body at the hips ; and similar proportions would e 
tlirough life, if tliere were no improper pressure of the j 
clothing. This is true of the laboring women of the Emerald ( 
Islo, aud otlier countries of Europe, and in the Indiai 
whose blanket allows the free espanaion of the chest. The;^ 
symmetrical statues of ancient sculptors bear little i 
blance lo the " beau ideal " of American uotiuna of eleganl' i 
form. This perverted taste is in opposition to the laws o 
i^jture. The design of the human chest is not simply i 
c^miect the upper and lower portions of the body, like som 
ti.sects, but to form a case for the protection of the vital 

521. hulividuals may liaoe small chests from hirlk. '. 
lo the particular individual, is natural ; yet it is adverse l( 
great and general law of Nature relative to the size of the 
human chest. Like produces like, is a general law of the { 
animal and vegetable kingdoms. No fact is better estab- J 
lished, than that which proves the hereditary IransmissioB J 

OhacTTLtian Zd. ObBervBtian 3d. fi20. What ia the sbe ar the 
K child that hits alwayi worn loose clothing ? What ia said of tl; 
the laboiing vomcn of Ireland, aad the Indian femalei How 
Knctcnt Btaluca P What ia the doi>igll of the ctaeHt ? S31. What 
eral law of both the animal and vegetabl* kingdoms f T 
couuccUuH is well esuUIIsliud i 
^1 
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from parents to children of a constitutional liability to disease 
and the same may be said m regard to their conformations 
If the mother has a small, taper waist, either hereditary or 
acquired, this form may be impressed on her offspring ; — thus 
illustrating the truthfulness of scripture, ^^ that the sins of the 
parents shall be visited upon the children imto the third and 
fourth generation." 

522. The quantity of air inhaled is modified by the eapo' 
city of the res^ratory organs. The necessity of voluminous 
lungs may be elucidated by the following experiment : Sup- 
pose a gill of alcohol, mixed with a gill of water, be put into 
a vessel having a square foot of surface, and over the vessel 
a membrane be tied, and that the water will evaporate in 
twenty-four hours. If the surface had been only six inches 
square, only one fourth of the water would have evaporated 
through the membrane in the given time. If the surface had 
been extended to two square feet, the water would have evap- 
orated in twelve hours. 

523. Apply this principle to the lungs : suppose there are 
two hundred feet of carbonic acid to be carried out of the 
system every twenty-four hours. This gas, in that time, will 
pass through a vesicular membrane of two thousand square 
feet. If the lungs were diminished in size, so that there would 
be only one thousand square feet of vesicular membrane, the 
amount of carbonic acid would not, and could not, be eliminated 
from the system. Under such circumstances, the blood would 
not be purified. 

524. Again; suppose the two thousand square feet oi 
membrane would transmit two hundred cubic feet of oxygen 
into the system every twenty- four hours. If it should be 
diminished one half, this amount of oxygen would not pass 
into the blood. From the above illustrations we may learn 

What does this hereditary transmission prove? 522. How is the 
necessity of vohiminous lungs illustrated? 523. How is this principle 
applied to the iuterchauge uf products in the lungs ? 



ihe importance of well-develo|)ed chesia and volunimoua 
lungs; for, by increasing ihe size of the lungs, ihe oxygon is 
more abundantly supplied (o the blood, and thja Quid is moie 
pt-rfeciiy deprived of ila carbon and hydrogen. 

535. The chest is not only most expanded at its lower 
part, but the portion of the lungs that occupies this space of 
[he thoracic cavity contains the greater part of the air-cells; 
and, from the lower two tliirds of the lungs the greaiesl 
amount of carbonic acid is abstracted from the blood, and 
the greatest amount of oxygen gaa is conveyed Jnlo the cir- 
culating fluid. Hence, contracting the lower ribs is far more 
injurious to the health than diminishing the size of the uppei 
part of the chest. 

526. The question is oAen asked. Can the size of the chest 
and the volume of tlie lungs be increased, when they have 
been injudiciously compressed, or have inherited this un- 
natural form ? Tlie answer is in the affirmative. The meana 
for attaining this end are, a judicious exercise of the lungo, 
by walking in the open air, reading aloud, singing, sitting erect, 
and fully inflating the lungs at each act of inspiration. If the 
exercise be properly managed and persevered in, it will 
expand the chest, and give tone and health to the important 
organs contained in it. But, if the exercise be ill-timed oi 
curried to excess, tlie beneficial results sought will probably 
not be attained. 

Observation. Scholars, and persons who sit much of the 
time, should frequently, during the day, breathe full and 
deep, so that the smallest air-cells may be fully filled with 
air. While exercising the lungs, the shoulders should be 
thrown back and the head held erect. 

527. The movement of the ribs and diaphragm is modified 
bg the dress. When the lungs are properly filled with air, 

ct the lower part of the chest than 
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the chest is enlarged in every direction. If any article of 
apparel is worn so tight as to prevent the full expansion of 
the chest and ahdomen, the lungs, in consequence, do not 
receive air sufficient to purify the blood. The effect of firm, 
unyielding clothing, when worn "tight, in prevenUng a due 
supply of air to the lungs, may be shown by the following 
illustration. 

Illustration, If the diameter of a circle is three feet, the 
circumference will be nine feet If the diameter is extended 
to four feet, the circumference will be increased to twelve 
feet. Should a tight band be thrown around a circle of nine 
feet, its diameter cannot be increased, for the circumference 
cannot be enlarged. 

528. Any inelastic band, drawn closely around the lower 
part of the chest, or the abdomen, below the ribs, operates 
like the band in the preceding illustration, in restricting the 
movement of the ribs. When any article of dress encircles 
either the chest or abdomen, so as to prevent an increase of 
Its circumference, it has an injudicious tendency, as it pre- 
vents the introduction of air in sufficient quantities to purify 
the blood. The question is not. How much restriction 
of the respiratory movements can be endured, and life con- 
tinue ? but, Does any part of the apparel restrict the move- 
ments ? If it does, it is a violation of the organic laws ; and 
». lough Nature is profuse in her expenditures, yet sooner or 
later, she sums up her account. 

529. In determining whether the apparel is worn too tight, 
inflate the lungs, and, if no pressure is felt, no injurious effects 
need be apprehended from this cause. In testing the tight- 
ness of the dress, some persons will contract to the utmost 
the abdominal mutoles, and thus diminish the size of the 

How is the effect of unyielding clothing, when worn tight, illustrated '. 
628. What effect has an inelastic band upon the lower part of the chest ? 
What question is asked ? 629 How can we determine whether the apparel 
IB worn too tight ? 
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chest, by depressing ihe ribs; when this ia done, the 
dividual exclaims, " How louse rny dress is ! " This praciicB 
is boih deceplivo and ludicrous. A good lesl is, lo put the 
hiind on the chest below the ann ; if there is no movement of 
ihe ribs during respiration, (he apparel ia loo tight. The only 
reliable test, however, is a TuU inflation of the lungs. 

Observation, Many individuals do not realize thi 
ftmount of force that will prevent the onlargemenl of tli" 
chest This can be demonstrated by drawing a piece of tupe 
lightly around the lower part of the chesi of a vigorous adult, 
and confiniug it with the thumb and finger. Then endeuvui 
fully to inflate the lungs, and the movement of the ribs will 
be much restricted. 

530. The position in standing and sitting injluences tht 
tnuvement of the rihs and diaphragm. When the shoulderi 
are thrown back, and when a person stands or sits erect, tha 
diaphragm and ribs have more freedom of motion, and iho 
abdominal muscles act more efficiendy ; thus the lungs havp 
broader range of movement than when the shoulders incline 
forward, and ihfl body is stooping. 

531. Habit exercises an inftuenee upon the range of the 
respiratory movements. A person who has been habituated to 
dress loosely, and whose inspirations are full and free, suffers 
more from the tightness of a vest or waistband, than one, the 
range of movements of whose chest has long been subjected 
lo tight lacing. 

632. The condition of the brain exerdsea a great influence 
upon respiration. If the brain is diseased, or ihe mind 
de]ireased by grief, tormented by ansioty, or absorbed by 
abstract thought, the coniructde energy of the diaphragm and 
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iiiuscles that elevate the nhs, is much diminished, and the 
lungs are not so fully inflated, as when the mind is influenced 
by joy or other exhilarating emotions. The depressing pas- 
sions likewise lessen the frequency of respiration. By tlie 
influence of these causes, the blood is hut partially punfied, 
and the whole system becomes enfeebled. Here we may 
see the admirable harmony between the different parts of 
the body, and the adaptation of all the functions to each 
oin6T. 

bS3. As the quantity of air inhaled at each unimpeded 
iiKspiration in lungs of ample size, is about forty cubic inches, 
!t f:llows, if the movement of the ribs and diaphragm i«» 
restncted by an enfeebled action of the respiratory muscles, 
or by any other means, the blood will not be perfectly purified 
In the experiment, (<J 522, 523,) suppose forty cubic inches of 
air must pass over the membrane twenty times every minute, 
and that this is the amount required to remove the vapor 
which arises from the membrane ; if only half of this amount 
of air be supplied each minute, only one half as much water 
will be removed from the alcohol through the membrane in 
twenty-four hours ; consequently, the alcohol would be impure 
from the water not being entirely removed. 

534. Restrain the elevation of the ribs and depression of 
the diaphragm, so that the quantity of air conveyed into the 
lungs will be reduced to twenty cubic inches, when forty are 
needed, and the results will be as follows : Only one half of 
the carbonic acid will be eliminated from the system, and the 
blood will receive but one half as much oxygen as it requires. 
This fluid will then be imperfectly oxydated, and partially 
freea of its impurities. The impure blood will be returned 
to the leil side of the heart, and the whole system will suffer 
from an mfringement of organic laws. 



583. I^ustrate the effect upon the hlood when the respiratory muscles 
Uf enfeebled in their action. 534. Show hnw the hlood is imperfectly 
punBed by restricting the movements of the ribs and diaphragm 
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635. Serqfula, or eonsumption, Jrtqufntlij lueceedi 
jire.ised slate of the nervnu* system. These diseases ariw 
I'rom the ctepoflition of tuljereulous matter in different parts of 
tile boiJj'. Those inilividiitils who have met with revei'aes of 
fortune, in which tharacter and property wi^re lost, afford pain- 
ful eiampleB, Hundreds yearly die from the effect of depressed 
spirita, caused by disappointed hopes, or disappointed ambi- 

.' Illustration. A striking instance of the effects of mcatiil ' 
' depression is related by Lcenncc. In a female religiouH I 
esiablishment in France, great austerities were practised ; the j 
' mind was absorbed in contemplating the terriblo truths of 
j religion, and in mortifying the flesh. The whole establish- ^ 
' menl, in the space of ten years, wits several times depopu ( 
. laled — with the exception of the persons emploved at llm , 

gate, in the kitchen, and garden — with that fatal disease, 
f consumption. This institution did not long continue, but was 
I suppressed by order of the French govemmenu 

536. The purity of the blood is mjbienceil by the enndilion 
of the hmga. When the bronchial lubes and air-cells have 
become partially irnpervious to air, from pressure upon the 
fungs, from fluids in the chest, from tumors, or from the con- 
solidation of the cells and lubes from disease, — as inflam- 
mation, or the deposition of yellow, cheesy matter, called 
tubercles, — the blood will not be purified, even if the air ia 
pure, the lungs voluminous, and the respiratory movenienta 
unrestricted, as the air cannot permeate the air-cells. 

Obseriiations. lat. The twenty-three who escaped imme- 
diate death in the Black Hole of Calcutta were soon attacked 
with inflammation of the lungs, by which these organs were 
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consolidated, and thu8 prevented the permeation of air into 
tlicir cells. This disease of the lungs was caused by breath- 
ing vitiated air. 

2d. One of the precursory symptoms of consumption is the 
feeble murmur of respiration in the upper part of the lungs. 
This condition of these organs is produced by, or frequently 
follows, mental depression, the breathing of impure air, the 
stooping position in standing or sitting, and the restriction of 
the movements of the ribs and diaphragm. 

3d. Persons asphyxiated by carbonic acid, water, stran- 
gling, or any noxious air, after resuscitation, are usually affected 
with coughs and other diseases of the kings. 

537. Colds and coughs are generally induced by a chill, 
that produces a contraction of the blood-vessels of the skin ; 
and the waste material, which should be carried from the 
body by. the agency of the vessels of this membrane, is 
retained in the system, and a great portion of it is returned to 
the mucous membrane of the hmgs. For such is the harmony 
established by the Creator, that if the function of any portion 
of the body is deranged, those organs whose offices are similar 
take on an increased action. 

538. The waste material, that should have passed through 
the many outlets of the skin, creates an unusual fulness of 
the minute vessels that nourish the mucous membrane of the 
bronchia ; this induces an irritation of these vessels, which 
increases the flow of blood to the nutrient arteries of the lungs. 
There is, also, a thickening of the lining membrane of the 
Jungs, caused by the repletion of the bronchial vessels of the 
mucous membrane ; this impedes the passage of air through 
the small bronchial tubes, and consequently the air- vesicles 

What is one of the precursory symptoms of consumption ? How is this 
condition frequently produced ? What diseases usually follow asphyxia by 
carbonic acid, water, strangling, &c. ? 637. How are colds generally in- 
duced ? 538. What effect has a common cold upon the mucous membrane 
oi' ihc lungs } 



rVGIENK OF THE RtSPlRATORY OBOANS. '.149' 



Bnnnot Impart a sudicieiit quantity of oxygen to purify the 
biood, and tliia fluid, imperfectly purified, does not pass will- 
facility through the lungs. An additional obstacle to the fre« 
passage of air into the lungs, is the accumulation of blood ii 
llie pulmonary vessels, 

539. As colds and coughs are very generally treated by the 
"matrons " of the community, or by the patient, the following 
suggestions may aid in directing a proper treatment : To 
effecl a speedy cure, it is necessary to diminish the amount of 
Buid in the vessels of the lungs. This can be eflecled in two 
ways ; 1st. By diminishing the quantity of biood in the sys- 
tem ; 2d. By diverting it from the lungs to the skin. Thfl 
first condition can be easily and safely atfected, by abstainlnjl 
from food, and drinking no more than a gill of fluid in twenty- 
four hours. As there is a continuous waste from the skin 
and other organs o( the system, the quantity of blood by thb' 
procedure will be diminished, and the kings relieved of ll» 
accumulated fluid. 

540. The second condition can be accomplished by resort- 
ing to the warm or vapor balh. These and the cumiitoii 
sweats will invite tlie blood from the lungs to the skin. By 
keeping up the action of the skin for a few hours, the !i 
will be relieved. In some instances, emetics and cathartii 
ore necessary ; nuici|agS3, as gum arable or slippery-eli 
bark, would be good. After t!ie system is relieved, the skitti 
is more impressible to cold, and consequently requires cai 
ful protection by clothing- In good constitutions, the fi' 
method is preferable, and generally sufficient without anyj 
medicine or " sweating." 

541. The me.lhad of resHscilating pmoju apparmf'.fii 
drowned. In the first instance, it is necessary to press llw 
chest, suddenly and forcibly, downward and backward, anal 
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tnnily discontinue the press-urc. Repeat this withont i 
inisMion, until a pair gf bellowa can be jirocured. When the 
bellows are obtained, introduce the nozzle well upon the base 
of the tongue, and surround ihe mouth and nose with a towel 
or handkerchief, to close them. Let another person press 
upon the projecting part of the neck, called "Adam's apple,' 
while air is introduced into the lungs through the bellows. 
Then press upon the cheat, to force the air from the lungs, to 
imitate natural breathing, (Appendix M.) 

542. Continue the use of the bellowa, and forcing ihe air 
out of the chest, for an hour at least, unless signs of natural 
Dreatbing come on. Wrap the body in warm, dry blankets, 
and place it near the lire, to preserve the natural warmth, aa 
well as to impart artificial heat. Every ihing, however, is 
(secondary to filling the lungs with air. Avoid all friction 
until breathing is restored. Send immediately for medical aid. 

543. The means of resnscilating persons asphyxiated from 
el-tetricity, ^c. In apparent death from electricity, (light- 
ning,) the person is frequently asphyxiated from pa-ral'y-sis 
(palsy) of the respiratory muscles. To recover such persons, 
resort to artificial respiration. In cases of apparent death 
from hanging or strangling, the knot should be untied or cut 
immediately ; tlien use artificial respiration, or breathing, as 
directed in apparent death from drowning. 

Obserralion. It is an impression, in many sections of the 
country, that the law will not allow the removal of the cord 
from the neck of a body found suspended, unless the coroner 
bo |]resent. It is tlierefore proper to say, that no such delay 
la necessary, and that no tijnc should be lost in attempting 
,to resuscitate the strangled person. 

544. 7^ method of resuscitating persons apparentlt/ dead 
[^flni inhaling carbonic acid gas. When life is apparently 

trnent aliould be adopted In aaphj-xia from etectrieily ? 
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extinct from brealhiog carbonic aciil gas, the persnn should 
be earned into the ojicn air. The head and shoulders ahould 
be slightly elevated ; the face and chest should be epunged oi 
sprinkled with cold water, or cold vinegar and water, while the 
limbs are wrapped in dry, warm blankets. In this, 
asphyxia froni other causes, immediately resort lo artificial 
respiration. 

Observations. 1st. Many persons have died from breathing 
carbonic acid that was formed by burning charcoal In an open 
pan or portable furnace, for the purpose of warming their 
a lee ping- rooms. This is not only produced by burniog char- 
coal, but is evolved from the live coals of a wood fire ; and 
being heavier than air, it settles on the floor of the room ; and, 
if iliere is no open door or chimney-draught, it will accumu- 
late, and, rising above (he head of an individual, will cause 
asphyxia or death. 

2d. In resuscitating persona apparently dead from causeB 
already mentioned, if a pair of bellows cannot be procured 
immediately, let their lungs be inflated by air expelled from 
the lungs of some person present. To have the expired air 
as pure as poaaiblc, the person should quickly inflate his 
lunga, and instantly expel the air into those of the aaphy^iiated 
person. Place the patient in pure air, admit aiteadatUt 
only into the apartnient, and send for a physician vnthout 
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CHAPTER XXVII. 

ANIMAL HEAT. 

545. The true sources of animal heat, or calorificatiofi, are 
still imperfectly known. No hypothesis has, as yet, received 
the concurrent assent of physiologists. We see certain phe- 
nomena, but the ultimate causes are hidden from our view. 
Its regular production, to a certain degree, is essential both 
tc animal and vegetable life. 

546. There is a tendency between bodies of different tem- 
perature to an equilibrium of heat. Thus, if we touch or 
approach a hot body, the heat, or caloric passes from that 
body to our organs of feeling, and gives the sensation of heat. 
On the contrary, when we touch a cold body, the heat passes 
from the hand to that body, and causes a sensation of cold. 

547. The greater number of animals appear cold when 
we touch them ; and, indeed, the temperature of their bodies 
IS not much above that of the atmosphere, and changes with 
it. In man, and other animals that approach him in their 
organization, it is otherwise. They have the faculty of pro- 
ducing a sufficient quantity of caloric to maintain their tem- 
peratures nearly at the same degree, under all atmospheric 
changes, and keep themselves warm. 

548. Those animals whose proper heat is not very per 
ceiyable, are called cold-blooded ; as most species of fishes, 
toads, snakes, turtles, and reptiles generally. Those animals 

545 — 570. What is said respecting animal heatt 545. Are the true sources 
of animal heat known ? What do we see ? 546. Wliat is the tendency 
between bodies of different temperatures ? Give an explanation. 547. What 
is said of the temperature of animals ? 548. What is meant by cold-blooded 
animals ? B^ -rarm-blooded animals ? 



I quadrupeds, 

^^m 549. The 

^^^Vitem peratu re 



which proihice sufficient lieal independenily of jie atnjiwphere 

inding them, are called loann-blooded ; aa man, birds, 

quadrupeds, 

549. The temperaiure of man is about 98°, (Fahrenheit' 
er,) and that of some other animals is higher 

ptemperature of birds, for example, is about 110°. 

I moat parts of the globe, the heat of the a 
I here is, even in summer, less than that of ihe human body. 
In our latitude, the mercury rarely attains 98°, and sometimes 
it descends to several degrees below zero. 

550. Captain Parry, with his ship's company, in hia voyage 
of discovery to the arctic regions, wintered in a climate where 

I mercury was al 40°, and sometimes at 55° below zero. 

Japtain Back found it 70° below zero. These were 72° and 

1^02° below the freezing point, or about 200° below that of 

?, and still they were able to resist this low 

mperalure, and escape being "frost-bitten." 

Captain Lyou, who accompanied Captain Parry in hia 
scond voyage to the northern regions, found the tempera- 
ture of an arctic fox to be 106°, while tlial of the atmosphere 
s 33° below zero ; making a difference between the tern- 
^rature of the fox and that of the atmosphere, of 13S°. Cap- 
1 Scoresby found the temperature of a whale, in the Arctic 
3 be 104°, or nearly as high as that of other animnis 
Psf the same kind in the region of the equator, while the tem 
peralure of the ice was as low as 32°, and the water was 
neorly as cold. These facts show what a slrong counteract- 
I ing energy there is in animals against the effects of cold. 

K552. On the other hand, it has been ascenuined by numer- 
isand well-conducted experiments, that the human body can 
649. 
Mof 
: 
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be exposed, even for a length of time, to a very high tem- 
perature, without essentially elevating that of the body. Chan- 
trey, the sculptor, often entered the furnace, heated for drying 
his moulds, when the temperature indicated by the thermom- 
eter was 330°. Chaubert, the Fire-King, is said to have 
entered ovens when heated to 600**. In 1774, Sir Charles 
Blagden entered a room in which the mercury rose to 260®. 
He remained eight minutes without sufiering. 

553. In order to render it certain that there was no fallacy, 
says Sir Charles Blagden, " in the degree of heat shown by 
the thermometer, but that the air breathed was capable of 
producing all the well-known effects of such a heat on inan- 
imate matter, I put some eggs and beefsteak upon a tin frame 
placed near the thermometer, and farther distant from the 
cockle than from the wall of the room. In about twenty min- 
utes the eggs were taken out, roasted quite hard ; and in forty- 
seven minutes, the steak was not only dressed, but almost 
dry." 

554. If a thermometer be placed under the tongue of a 
healthy person, in all climates and seasons the temperature 
will be found nearly the same. Sir Charles Blagden, " while 
in the heated room, breathed on a thermometer, and the 
mercury sank several degrees ; and when he expired forcibly, 
the air felt cool as it passed through the nostrils, though it was 
scorching hot when it entered them in inspiration." 

Observation. Did not the human body possess within itself 
the power of generating and removing heat, so as to maintain 
nearly an equality of temperature, the most fatal consequences 
would ensue. In northern latitudes, especially, in severe 
weather of winter, the blood would be converted into a solid 



What is related of Chantrey ? Of Chaubert ? Of Sir Charles Blagden ? 
653. Giye Sir Charles's own statement. 564. What is said of the tem- 
perature of the human tongue ? Mention the experiment by Sir Charlet 
Dlagden. What would be the effect if the human system did not main 
tain an equality of temperature ? 
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1 the other hand, the fatty secretion, when suh' 
iecied to eqi'aWria! heat, would become fluid, and life would 
be extinguished. 

555. To enable man, and other worm-blooded animals, to 
maintain this equilibrium of temperature under such extremes 
of henl and cold, naturally suggests two inquiries: 1st. By 
tvliat organs is animal heat generated > 2d. By what meaits 
is its uniformity maintained ? 

556. The ancients had no well-arranged theory on the sub- 
ject of animal heat. They believed that the chief object of 
respiration was to cool the hlood, and that the heart was liie 
great furnace where all the heat was generated. At a later 
period, Mayow, from his discoveries respecting respiration, 
asserted that the object of respiration was to produce hea!, 
and denied thai the blood was cooled in the lungs. 

557. When it was discovered that, both in combustion and 
respiration, carbonic acid was produced and oxygen absorbed, 
it led Dr. Black to conclude that brenihinf; was a kind of 
combustion by which ali the heat of the body was produced. 
This theory was objected to, because, if all the heat was gen- 
erated in the lungs, like those parts of a stove in contact 
with the fuel, they would he at a higher temperature than those 
parts at a distance, which was knosvn not to exist, 

558. The nest theory, and one which received the sanction 
of the scientiiic men of Europe, was proposed by Dr. Craw- 
fonl. He agreed with Dr. Black that heat not only waa 
generated in the lungs, but that the arterial blood had a greater 
capacity for heat than the venous, and that this increase of 
capacity takes place in the lungs. At the moment heal is 
^neratcd, a portion of it, under the name of latent heat, is 
absorbed and conveyed to the dilTerent parts of the body 

MS. Whnt iiiquirlea are natural 
ry of the ancienU ? What d!d Mayow a 
WM the'theory nf I>r. Rlank i The nb|< 
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Whnrever arterial blood is converted into venous, tins laten. 
heat is given out. But, unfortunately for this theory, Dr. Davy 
proved the capacity of both, for heat, to be nearly the same. 

559. No one can doubi that respiration and animal heat 
nre closely connected. Those animals whose respiratory 
apparatus is the most extended, have the highest temperature. 
An example is seen in birds, whose organs of respiration 
extend over a large part of the body, and their temperature 
is 12° above man ; while the respiratory apparatus of cold- 
blooded animals, as some kinds of fish, is imperfect, and only 
a small quantity of blood is subjected, at any time, to the 
effects of respiration. 

560. To understand the process by which heat is generated 
in the human system and in animals, it will be necessary to 
state : 1st. That the apparent heat of a body, as perceived 
by the touch, or as indicated by a thermometer, is not the 
measurement of heat contained in the body, or its capacity 
for heat. 

Illustration, If we mix one pound of water, at the tempera- 
ture of 60°, with another pound at 91°, the resulting tempera- 
ture will be exactly the medium, or 75^°. But, if we mix a 
pound of water at 60° with a pound of quicksilver at 91°, the 
resulting temperature will be only 61°, because the capacity 
of water for heat is so much greater than that of quicksilver, 
that the heat which raised the quicksilver 31° will raise the 
water only 1°. 

561. 2d. When the density and the arrangement of the 
atoms of a body are changed, its capacity to hold heat m a 
latent state is altered. If it will retain more, heat will be 
absorbed from contiguous and surround*\ig substances ; but, 

The objection ? 559. In what do all the physiologists of the present day 
concur ? How is it proyed that respiration and animal lieat are closely con- 
nected ? 560. What is said of the apparent heat of bodies ? How is thif 
illustrated ? 561. What is the effect when the density and the arrange- 
ment of the atoms of a body are changed ? 



if its capacity for caloric is lessened, heat will be set free iiiid 
given out to surrounding bodies. 

Ulastralions. )st. Ice and salt, (Chi. of Sodium,) wlien 
mixed, are converted inio a fluid. In this state they will liolJ 
more boat than when solid. The heat necessary to product 
this change is drawn from the surrounding medium, which i 
miide proportionally colder by the loss of caloric imparted ti 
the ice and salt. It \a by this chemical process that " ice 

2d. On the other hand, mix waler and sulphuric acid, (oil 
of vitriol,) of the tcn.peralure of C0°, and the mixture will 
become ijuile warm, and will freeiy impart its heat to Bur 
rounding and contiguous objects. 

562. The same principle is exhibited, when oxygen 
unites with an inflammable body, as in the burning of wood. 
3oal, oil, lie. In combustion, the oxygen of the atmosphere 
unites with carbon and hydrogen, and carbonic acid and 
water are produced. This process, according to all the known 
'.awa of caloric, is attended with heat. The quantity of heal 
disengaged in combustion is always in proportion to 
amount of carbon and hydrogen consumed ; thus a pteci 
wood weighing one pound, in burning slowly, would give out 
the same quantity of heat as a pound of shavings of the i 
same wood, in burning rapidly. Upon these principles, tha 
production of animal heal may be understood. 

563. The food contains carbon and hydrogen, Thes« ' 
exist in the chyle. The old and waste atoms of the body 
'ikewise contain the same elements. In the lunga the oxygen 
ano nitrogen of the iaspired air are separated. !t is 
supposed that the oxygen enters the capillary vessels of the 

Dive the let illiiBtration. The 2d. 562. What changes take place 
oxygen uoitciwitb on inflommable bod; } To what '\s the quuntity at 
piojiartionate in combn^Iion i Qiye an cxumplp. 663. Ilnw nre « 
and nydroBon supplied to the ayilemr How ihe oxjsen p Where 
the nivgcn uuti^^li' with the blood i 

2-1 • 
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lungs, and mingles with the blood, with which it is carriecl tc 
the heart and thence to the nutrient capillary vessels of every 
part of the system. 

564. In the capillary vessels, the oxygen of the arterial 
blood unites with the carbon and h} drogen which the refuse 
materials contain, and carbonic acid and water are formed. 
The combustion of carbon and hydrogen in the capillaries of 
every part of the system, (the lungs not excepted,) is attended 
with a disengagement of heat, and the carbonic acid and 
water are returned to the lungs in the dark-colored blood, 
and evolved from the system. 

565. Sir Benjamin Brodie and some others have main- 
tained, that the heat of the S3rstem is generated exclusively 
by the influence of the brain and nerves. This theory is dis- 
carded by most physiologists ; yet it is true that the nervous 
system exercises a great influence over the action of the 
capillary vessels in the process of nutrition, secretion, and 
absorption. When these operations are most active, the 
change among the pirticles of matter of which the body is 
composed, is then greatest, and the generation of heat is 
mereased in a corresponding degree. 

566. The necessity of pure, red blood in the production of 
animal heat, is s,hown w hen the vessels that carry blood to a 
limb are ligated, or tied; the part immediately becomes 
colder. The necessity of nervous influence is seen in the 
diminished temperature of a paralytic limb. 

567. Our next inquirjr is, By what means is the uniformity 
of temperature in the liody maintained .? As there is a con- 
stant generation of heat in the system, there would be an 
undue accumulation, — so much so as to cause disagreeable 

564. Where does it unite with the carbon and hydrogen contained in the 
body, and how is heat generated ? 565. What was the theory of Sir Ben- 
jamin Brodie ? Is this theory in general discarded ? What is true of this 
theory ? 6&8. How is the necessity of pure, red blood and nervous actica 
ihrwn in the production of animal heat? 
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sensations, — if tliere were no means by which it c 
evolved from ihe body, or iLs production leasetied. 

5fi8. It has been aacpi'lained thul the principal i 
which the system ia kept at a uniform temperature, i 
immense evaporation from the skin and lungs. These i 
branes, in an ordinary slate, are constantly giving c 
which is converted into vapor, and carried off by the 91 
ing air. The quantity of heat abstracted from the b; 
ofTecl thi^, depends on the rapidity of tie change of air, its 
lemperaturi!, and the amount of water it coniains in n nIhIb 
of vapor. The quantity removed is greatest when the nit 
ia warm and dry, and the change, or current, rapid. 

Observations, lat. The (irat discover)' of the use nf free 
evaporation of the perapiralion from the skin in reducing ibo 
beat of the body, and the analogy subsisting between lliis 
process and that of the evaporation of water from a rough 
porous surface, so constantly resorted to in warm countries, 
OS an efficacious means of reducing the temperature of the ait 
in rooms, and of wine and other drinks, much below ihai of 
the surrounding atmosphcro, was made by Fr.inkliu. 

2d. In all ages and climes, it haa been observed that llic in 
creased temperature of the skin and system in fevers, is alw..-.d 
as soon as free perspiration is restored. In damp, close wea"h- 
er, as during the sultry days of August, although the tempera- 
lure is lower, we feel a disagreeable sensation of heal, because 
the saturation of the air with moisture lessens evaporation, and 
thus prevents the escape of heal through the lungs and skin. 

3d. It is on the principle of the evaporation of fluids, that 
warm vinegar and water, applied to the huniing, aching head, 
cools it, and imparts to it a comfortable feeling. The sama 

5S8. What are the priDCii).il meant by which aunirorm tenipers.ture of tlie 
body u maintiined ? On what does the qnantity of heat absltafted from 
the ayitem depend? What diseovei; TelfltiTe to animal best is due to 
Fimlilin? What ia said af (tee perspiration in Fevers P 
the diangreeable senaation of heat in damp, close wealhei 
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results follow if warm liquids are applied to the skin in the 
liot stage of fever ; and this evaporation can be increased by 
constant fanning. 

4th. It is frequently noticed, in very warm weather, that 
dogs and other domestic animals are seen with their tongues 
out of their mouths, and covered with frothy secretions. This 
IS merely another mode of reducing animal heat, as tlie 
skin of such animals does not perspi«e as much as that of 
man. 

569. Under some circumstances, a portion of the heat of 
the system is removed by radiation. When cold air comes in 
contact with the skin and mucous membrane of the lungs, 
heat is removed from the body, as from a stove, to restore an 
equilibrium of temperature. The removal of heat from the 
body is greatest when we are in a current of cold air, or 
when a biisk, cold wind is blowing upon us. 

570. As the primary object of the different processes of 
nutrition is to supply animal heat, so the action of the dif- 
ferent nutritive organs is modified by the demands of the 
system for heat. When heat is rapidly removed from the 
body, the functional activity of the organs of nutrition is 
increased. When the system is warmed by foreign influence, 
the activity of the nutritive organs is diminished. This leads 
to the natural, and, we may add, instinctive change in the 
quality and quantity of food at different seasons of the year. 

569. When is heat radiated from the body ? When is it greatest ? 
570. What is the primary object of the different processes of nutrition ? 
When is the activity of the nutritive organs increased ? When diminished ) 
To what does this lead? 
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CHAPTER XXVIII. 

HYGIENE Ol' ANIMAL HEAT. 



571. The amount of heat gencrtLted in man and inreriot 
animals depends upon the quantity and quality of the food, 
age, exercise, the amount and chnmcter of the respired air, 
condition of the bniin, akin, and frenentl ayslem. 

573. Animal heat is modified by the proportion of digest- 
thle carbon which ike food contains, and by the quantUg con- 
sinned. As tlte kind of fuel that contains the greatest amount 
uf combustible material evolves t!ie most caloric when burned, 
so iliose articles of food that contain the greatest quantity of 
carbon produce the most heat when converted into blood. 
The inhabitants of the frigid zones, and individuals in 
tymperale climates during the cold season, consume with 
impunily slimuluting animal food, that contains a large 
proportion of carbon, while the inhabitants of the iropiciil 
regions, and persons in temperate climates during the warm 
season, are more healthy with a less stimulating or vegetable 
diet. 

Observation. When we ride or labor in cold weather, an 
adequate amount of nutritious food will sustain the warmth of 
tlie system better than intoxicating drinks. 

573. Age is another injlnence that modijies the generation 
of animal heat. The vital forces of the child being feeble, 
less heal is generated in its system than in that of an adult. 

.^71—585, Give t?U! hyiriau: of animai heal. S7l. State Bom 
enceij thut modify the gcnerstiun of sninul heat. oT'2. Wh; 
the food inllueDceg the BPncration of heat? When and wh( 
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The experiments of Dr. Milne Edwards show that the powei 
of producing heat in warm-blooded animals, is at its minimum 
at birth, and increases successively to adult age ; and that 
young children part with their heat more readily than adults, 
and, instead of being warmer, are generally a degree or two 
colder. After adult age, as the vital powers decline, the 
generation of heat is diminished, as the energies of the sys- 
tem are lessened. Hence the young child, and the debili* 
tated aged person, need more clothing than the vigorous 
individual of middle age. 

574. Exercise is an influence that modifies the generation 
of animal heat. As carbon and hydrogen enter into the com- 
position of the organs of the body, whatever increases the 
flow of blood in the system, increases also the deposition of 
new material, and the removal of the waste particles. This 
change among the particles of matter is attended with an 
elevation of temperature, from the union of oxygen with the 
carbon and hydrogen of the waste atoms. For this reason, a 
person in action is warmer than in a quiescent state. Conse- 
quently, the amount of clothing should be increased, when 
exercise or labor is diminished or suspended. 

575. On the other hand, whatever impedes the circula- 
tion and the interchange of the atoms of matter, diminishes 
animal heat. Common observation shows, that the extremities 
are not as warm when tight gloves or boots are worn as 
when they are loose. One reason is, the circulation of blood 
is impeded, which is attended with less frequent change of die 
particles of matter. 

576. The quantity of air which is inhaled modifies the heat 
of the system. In the generation of heat in a stove, air, 
or oxygen, is as essential as the wood or coal. It is equally 

Wbat do the experiments of Dr. Milne Edwards show ? 574. Why 
does exercise influence animal heat ? 575. What is the effect when ths 
circulation of blood is impeded? Ovre examples. 576. Why do those 
persons that have broad chests and voluminous lungs suffer less rroir 
eold than the narrow-cheated with small lungs. 
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80 in the production of animal heal. The oxygen of ihe 
iiiapireci air should be in proportion to the carbon and hydro- 
gen to be consumed. Thia requires voluminous lungs, 
tofrether with free movements of ihe ribs and dia])hragm. 
A person whose chest is small, and whose apparel is wo 
tight over the riba, suffers more from the cold, and complai. 
more frequently of cliilliness and cold eiitremities, than the 
bruud-chesled and loosely dressed. 

Observation. Fishes thai breathe by means of gills, aa 
cod, pike, &c., depend solely on the small quantity of oxygen 
that is contained in the air mixed with the water. Their 
temperature is not much greater than the medium in which 
they live. Whales, dolphins, &c., breatlie by means of lungs . 
and the inhalation of atmospheric air makes their temperature 
about 100°, independent of the heat of the element in wtiich 
they live. 

577. The quality of respired air influences tlie generalina 
of animal keat. In vestries, and other public rooms, when 
crowded with an audience, where the ventilation is inadequate, 
the lamps will emit but a faint light, because the oxygen is 
soon expended, and there ia not enough of the vivifying prin- 
ciple to unite vnth the oil and disengage light. In the human 
biidy, when the respired air bus lost some of its life-giving 
properties, ihe combustion that takes place in different parts 
of the system ia not so complete as when it contains a proper 
jiroportion of oxygen ; and hence less beat is disengaged. 
For this reason, those persons that breathe impure air, either 
in the daj^me or night, require more clothing, than those 
that work and sleep in well-ventilated rooms. 

578. 7%e condition of the brain and nervous system affects 



Whm IB said of those fishes thai breathe by mcaaa of gills I 
Ihat breatha by meam of lungn } 677- Why do lamps g^e h 
licht in cruwdrd, unventLlated rooms } What eHitt on animal 
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the generation of aninud hecU, If the brain is diseased, or 
the mind is absorbed in thought, depressed by sorrow, ui 
aroused from fear, the breathing becomes slow and scarcely 
perceptible, and a chilliness pervades the body, particularly 
the extremities ; while, on the contrary, if the mind and ner^ 
vous system are excited by joyous and agreeable emotions, 
the circulation of blood is quicker, and the system more pow- 
erfully resists external cold. During sleep, when the brain 
is partially inactive, less heat is generated than when awake. 
Observation, The preceding remark explains why an indi- 
vidual who sleeps in the same clothing that was adequate to 
prevent chills while awake, contracts a cold, unless he throws 
over him an additional covering. 

579. TJie state of the skin exercises much influence in ike 
generation of heat. If the functions of this membrane are 
not interrupted, more heat will be generated than when it is 
pallid and inactive. The action of the capillaries is most 
encigetic when the skin is clean; on this account, before 
taking a walk or a ride, in cold weather, remove all impurities 
from the skin, by thorough ablution and vigorous friction. 

580. The amount and kind of clothing modify the tem^ 
perature of the system. Those persons that are well clothen 
have greater power to resist cold than the thinly apparel ica, 
because both the evaporation and the radiation from the skui 
are impeded, and less heat, in consequence, is abstracted from 
the body. If the articles of apparel possess the property of 
retaining air in their meshes, as flannel, the removal of heat 
is not as rapid as when linen is worn. 

Observation. In winter, although more heat is generated in 
the system than in summer, yet we require more clothing. 



What does the preceding remark explain? 679. What suggrestion 
respecting the condition of the skin before taking a walk or ride in a cold 
day ? Why ? 580. Do the amount and kind of clothing affect anima. 
heat? What is said of well-clothed persons? When does the system 
generate the mutit heat ? 



and also ihose articles that arepoarcondiiclorsor lieal, heuaiir* 
caloric ia more rapidly extracted id clear, cold weather, timn | 
in a warm day. 

581. Tke. heahk and amitiliition inftuence the generatiir 
of heat. When the health is firm, and the conetilution vigui 
ovia, less clothing is needed, for the change among the pur- ^ 
tides of matter is more rapid, and more heat is general 
than when the opposite conditioa obta.ina. Persona of a. fi 
ble constitution, particularly, if any of the vital organs'* i 
diseased, need more clothing and require rooms of a warn 
temperature, than individuals who are free irom diseaae and 
have a vigorous constitution. 

Observation. Persons who are infirm, and whose vital 
powers are feeble, in general, accustom themselves to an 
undue amount of clothing and warm rooms. A more judi- 
cious practice would be, to exercise more and use a moderate ■ 
amount of clothing, together with a more nutritious diet. 

5S2. The sitriilus heat sliauld he rmiioved eqiiaUy frovi i 
paris of tke si/slem. The rapid evaporation of fluids, as 
free perspiration, or from radiation, as in a cold alinosplie 
IS attended with a removal of heat from the system. This 
modifies the action of the circulatory vessels. Consequently, I 
if heat is suddenly and rapidly abstracted from one part of ' 
liie system, the equilibrium of the circulation is destroyed, 
which will produce disease. 

Observation. Currents of a'r that impinge upon small 
portions of the body, as from small apertures, or from a 



■ The brain, lungs, heart, and digestive organs, are csUed vital oigana. 

Why do ne, then, require more clothing in winter than 1 
581. Whjr do pprsans of dim health snd vigorous constitution 
elothing thu thoar who aro feeble? Whnt is a goncriLl pmi: 
infirm persona ! Whnt would be more jndicious } W2. Wh) 
Burplun Iieat be rcnioved cqnall; from all pBTtii a! the system i VfiaX M 
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window sliglitly raised, should be avoided. They are more 
dangerous tlian to expose the whole person to a brisk wind, 
because the current of air removes the heat from the part 
exposed, which disturbs the circulaticm of blood and causes 
disease, usually in the form of " colds.'' For the same 
reason, it is not judicious to stand in an open door, or the 
opening of a street. 

583. The syst&in suffers less when the change of tempera* 
ture is gradual. The change in the production of heat, as 
well as in the evaporation of fluids from the system, is gradual 
when not influenced by foreign causes. This gradual change 
is known under the name acclimation. By this means the 
body is enabled to endure tropical heat and polar cold. 
Owing to this gradual adaptation of the system to difierent 
temperatures, we can bear a greater degree of heat in the 
•summer between the tropics, than in the winter under the 
polar circles. On the other hand, we can endure a greatei 
degree of cold in winter and in the arctic region, than in 
tlie summer and in equatorial countries. 

584. The sensation of heat which would be oppressive in 
a mild, warm day of January, would only be grateful in July, 
and a degree of cold which could scarcely be endured in 
August, would not be uncomfortable in December. The 
changes of season in our latitude prevent the disagreeable and 
perhaps fatal consequence that would follow, if no spring or 
autumn intervened between the severity of winter's cold and 
ihe intensity of summer's heat. During the transition periods, 
the constitution is gradually changed, and adapted to bear the 
extremes of temperature without suffering. The amount of 

583. In what manner should change of temperature take place, to be 
adapted to the body ? How is the body enabled to endure tropical heat 
and polar cold ' State some of the effects of the gradual adaptation of the 
■ystem to different temperatures. 584. What is said relatiye to a warm day 
in winter ? To a cold day in summer ? What is said of the changes of 
seasons in our latitude ? What rifect on the constitution during spring 
and autumn ? What change in the amount of heiit generated ? 
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tJEHt generated ia ihe nutrieol oapitlftty vessels, is likcwrse , 
diminished or increased oa the teraperalure of the season ' 
i)Gcomes greater or less, 

585. But, on the contrary, we cannot suddenly pnss from 
one extreme of temperature to the other with impunity. Let 
an inhabitant of Quebec suddenly arrive in Cuba in Februnry, 
and he would suffer from languor and exhaustion ; ailer l>e- 
coming acclimated to thia tropical climate, lei him suddenly 
return lo Quebec in January, and the severity of the weather 
would be almost insupportable. 

ObsFTvaliona. Isl, Experience shows that heated rooms, as 
well as tropical climates, lessen the generation of heat in tha 
body, and likewise the power of resisting cold. It would ba 
idle for the merchant from his warehouse, or the mechanic 
from his healed shop, to attempt to ait on the box with a 
coachman, with the same amount of clothing as his compan- 
ion, who ia daily exposed to the inclemency of the weather. 

2d. " It is the power of eudurance of cold at one [>eriod, 
and the absence of its necessity at another, that enables ani- 
mals, in their wild_ and unprotected slate, to bear the vicissi- 
tudes of the seasons with so little preparation in clothing, and 
so liltle real ii 
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CHAPTER XXIX. 

THE VOTOE. 

586. The beautiful mechanism of the vocal iDstrumeiit, 
which produces every variety of sound, from a harsh, umne- 
lodious tone, to a soA, sweet, flute-like sound, has, as yet, been 
imperfectly imitated by art It has been compared, by many 
physiologists, to a wind, reed, and stringed instrument This 
inimitable, yet simple instrument, is the Lar'ynx. 

5S7. Incidentally, the different parts of the respiratory 
organs, as well as the lar3mx, are subservient to speaking and 
ringing. The tongue, nasal passages, muscles of the Ibuces 
and face, are agents which aid in the intonation of the voice. 



ANATOMY OF THE VOCAL ORGANS. 

588. The larynx is a kind of cartilaginous tube, which, 
taken as a whole, has the general form of a hollow, reversed 
cone, with its base upward toward the tongue, in the sha{>e of 
on expanded triangle. It opens into the pharynx, at its 
superior extremity, and communicates, by its inferior opening 
with the trachea. It is formed by the union of five cartilages, 
namely, the Thy'roid^ the Cri'coid, the two A-ryt-e'rioid^ and 
the Ep4'glot'ti8. These are bound together by ligamenti, 
and moved by muscles. 



586. What is said of the structure of the Tocal instrument ? With what 
Instrument haye physiologists compared it ? What is the yocal instrument 
called ? 587. What organs are called into action in speaking beside the 
larynx ? 588—596. Give the anatomy of the vocal organs. 588. Describe 
the larynx. Name the cartilages that form the larynx. 



589. The TnYBom cahtilage ia the largem of tlie five 
and roriDH ihe [irumtiieiice in the Iron! of the neck, called 
Po'muin A-da'mi, (Adom'a apple.) ll is composed of live 
piifts, find ia connected with the bone of the tongue above, 
niid with the cricoid cartilage below. 

590. The ceicoid cartil4Ue takes its name from its resem- 
blance to a ring. li is situated below the thyroid cartilage , 
it is narrow in front, broader at tlie sides, and still broader 
behind, where it is connected widi the thyroid cartilage 
Below, it cormects with the first ring of the trachea. 



Pig. 102. 
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591. 'Vhe ARYTENOID CASTILAGE8 are Bmall triftugular 
bodies placed upon the back part of the cricoid canilage. 
They are connected with the thyroid carlilagea, by four 
ligaments, called Va'cal Cordt. 

592. Tile EPIGLOTTIS is fibro-carlilaginous, and is placed 
Dchtnd the base of the tongue. In ahape it resembles a leaf 
of parsley. 

593. The VOCAL cords, or ligaments, are formed of elastic 
and purallel fibres, enclosed in a fold of mucous membiajie. 
They are about two lines in width, and pass from the anterioi 
angle of the thyroid cartilage, to the two arytenoid cartilages. 



Fig. 104. 




691, Deicribc the atytenotd i 
glottia ? G93. Oivp the slructiir 
ct« ol the lujni ? Where Isi t 
br Bg. IWi Explain flg. IDS. 



692. What ia ujd or the e|^ 
Deal cords. Wh«e is the ventii- 
I aiiuslcd i What ia repFCMntad 



Xhci fliie IB called the superior, and die other tliu inferior 
ligULiieul. Tile cavity, or de]fressit>n between the sujierio* 
and itilerior iigameni, is called tlif renlrick of the liuyii);. 
The aperluro, or opening between these ligainenls, is culled 
the glottis, or chink of tlie glottis. It is tibout tlirec fjiinlia 
"f an inch in lengih, aud one fouith of an inch in width, the 
opening being widest at the posterior part. This opening 
enlarged iind contracted by the agency of the muBctes ap|)ri>- 
priatud Lo ihc larynx. 



1 




594, The larynx is connected by muscles wilh the sternum, 
I'sophagus, base of the skull, hyoid bone, lower jnw, a.;d | 
onguc. This organ is supplied with a large number of blood- 
,■688613, and it likewise receives nerves from the aympathei 
lyslcm, and two large nerves from the tenth pair. The nun 
Xtr and size of the nervous filuracnts distributed to the 
uucoiis membrane of the larynx, render it more sensitive J 
iiau any otlier portion of the respiratory organ; 

Haw il the glottis enlarged or con 
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595. The larynx is much more developed and prommeot 
ill man than in woman. In the former, the anterior angle of 
tlie thyroid cartilage is acute, while ui the latter it is rounded, 
and the central slope of the superior border of the same carti* 
lage is less deep, and tlie epiglottis smaller and less prominent, 
than in man. 

596. The difference in the formation of the larynx in 
infancy is less striking ; but at a later period, it is morr 
developed in the male than in the female. It is very remark. 
able that this increase is not progressive, like that of othe 
organs, but, on the contrary, develops itself at once at t\ j 
period of puberty. 



PHYSIOLOGY OF THE VOCAL ORGANS. 

597. In the formation of the voice, each part already 
described performs an important office. The cricoid and 
thyroid cartilages give form and stability to the larynx ; the 
arytenoid cartilages, by their movement, vary the width of the 
glottis. The epiglottis is flexible and elastic. When it is 
erect, the chink of the glottis is open, as in inspiration ; when 
depressed, as in swallowing food and drink, it covers and 
closes this aperture. It prevents the introduction of articles 
of food into the trachea, and probably modifies sound as it 
issues fiom the glottis. 

598. The muscles of the neck elevate and depress the 
larynx ; the muscles of the larynx increase or diminish the 
width of the glottis ; at the same time, the vocal cords are 

595. What difTerence between the formation of the larynx of the female 
and that of the male ? 596. Does this difference exist in childhood ? Is 
its development progressive ? 597 — 600. Give the physiology of the vocal 
orffdua. 597. AVhich cartilages give stability and form to the larynx ? 
Which vary the width of the glottis ? What is the function of the epi- 
c^lottis ? 598. What effect have the muscles of the neck upon the larynx i 
Tho u;ie of the muscles of the lar}'nx ? 
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D99. The elasticity of the ribs and the coiitraclion of the J 
abdominal muscles diminish the cavity of the cheat, nnd the I 
air, in consequence, is pressed from the air-cells into 
bronchial tubes and trachea. It then rushes by the voca! | 
cords, and causes a peculiar vibralion, which produces joi 

Observations. Isl. Experiments have satisfactorily shown I 
that the vocal cords are the principal agents in the formation of I 
the voice. The tongue, which many have supposed to be the I 
most important organ in speaking, is not essential to sound, I 
tn several instances it has been removed, and the persona 1 
thus mutilated could speak with fluency. 

2d. When the vocal cords are ulcerated, or inSamed, how- 
ever flliglitly, as in sore throat produced by a cold, the voice I 
will be chiuiged. The loss of speech among public speakers 1 
is generally produced by a relaxation of the vocal ligaments. 
Hence, broncliitia is n misnomer for this affection. 

600. Sound is varied by the velocity of the expelled cur- 
rent of air, and the tension of the vocal ligaments. The size 
of the larynx, the volume and health of the lungs, tlie cundi- 
tioQ of the fauces and nasal passages, the elevation and I 
depression of the chin, the development and freedom of 
action of the muscles which are attached to the larynx, 
opening of the mouth, the slate of the mind, and gcneml J 
health of the system, influence the modulations of sound. 



k 
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CHAPTER XXX. 

HYGIENE OF THE VOCAL OKGAKS. 

601. The voice can be changed and modified hy kahiL 
Sailors, smiths, and others, who are engaged in noisy occupa- 
tions, exert their vocal organs more strongly than those of 
mure quiet pursuits. This not only affects the structure of 
the vocal organs, but varies the intonation of the voice. 

602. T/te voice is strong in proportion to the deoelqpmeni 
of tlie larynx^ and the capacity of the chesU Singing and 
reading aloud improve and strengthen the vocal organs, and 
give a healthy expansion to the chest The enunciation of 
the elementary sounds of the English language, aids in devel- 
oping the vocal organs, as well as preventing disease of the 
throat and lungs. This exercise also conduces to the acqui- 
sition of musical sounds. 

G03. The attitude affects the modulation of the voice. 
When an individual stands erect, the movements of the whole 
respiratory apparatus are most free and effective. The 
larynx is brought forward by the erect position of the head 
and the elevation of the chin. The muscles of the arytenoid 
cartilages are then brought to a proper relation for action, by 
which a tension of the vocal cords is produced, that favors 
clear and harmonious enunciation. 

Ex^periinent, Read with the head bowed forward and the 
chin depressed ; then read with the head erect and the chin 
elevated, and the difference in the movement of the vocal 

G«)l— ^16. Give the hygiene of the vocal organs. 602. How may the Toicc 
be strengthened ? 603. What effect has the erect attitude upon the mud* 
nlutioiis of t]»o voire ? Give the experiment. 
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yt^ns, logetlier with the difference in the voice, will | 
Riauifesl. 

Fig. 107. 




604. If an individual or cIass read or sing wlien sittjiig, 
let ihe position represented by fig. 109 be Hdojited, and ntii 
the one represented by fig. 110 ; for tlie erect position in 
aitling conduces to tlie free und effective action of the res- 
piratory and vocal orgiins, and is ais important 
ttilude in standing. 
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595. The larynx is much more developed and prominent 
ill man than in woman. In the fonner, the anterior angle of 
the thyroid cartilage is acute, while in the latter it is rounded, 
and the central slope of the superior border of the same carti* 
lage is less deep, and tlie epiglottis smaller and less prominent, 
than in man. 

596. The difference in the formation of the larynx in 
infancy is less striking ; but at a later period, it is morr 
developed in the male than in the female. It is very remark. 
able that this increase is not progressive, like that of othe 
organs, but, on the contrary, develops itself at once at th j 
period of puberty. 



PHYSIOLOGY OF THE VOCAL ORGANS. 

597. In the formation of the voice, each part already 
described performs an important office. The cricoid and 
thyroid cartilages give form and stability to the larynx ; the 
arytenoid cartilages, by their movement, vary the width of the 
glottis. The epiglottis is flexible and elastic. When it is 
erect, the chink of the glottis is open, as in inspiration ; when 
depressed, as in swallowing food and drink, it covers and 
closes this aperture. It prevents the introduction of articles 
of food into the trachea, and probably modifies sound as it 
issues from the glottis. 

598. The muscles of the neck elevate and depress the 
larynx ; the muscles of the larynx increase or diminish the 
width of the glottis ; at the same time, the vocal cords are 



695. What difference between the formation of the larynx of the female 
and that of the male ? 596. Does this difference exist in childhood ? Is 
its development progressive ? 597 — 600. Give the physiology of the vocal 
oTf/afm. 507. Which cartilages give stability and form to the larynx ? 
Which vary the width of the glottis ? What is the function of the epi- 
glottis ? 598. What effect have the muscles of the neck upon the larynx l 
i'h'i a»e of the muscles of the larynx ? 
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relaxed or lightened, while ihe muscles of the face opi 
close the moutli. 

599. The elasticity of the ribs and the conlraction of tlie 
abdominal muscles dimiiiisli the cavity of the chest, and th< 
air, ia consequence, is pressed from the air-cells into the 
bronchial tubes and trachea. It ihen rushes by the vocal 
cords, and causes a peculiar vibration, which produces soittid. 

Observations. Isl. Experiments have satisfactorily shown 
thai the vocal cords are the principal agents in the formation of 
the voice. The tongue, which many have supposed lo be ihe 
most important organ in speaking, is not essentiiil to sound. 
In several instances it has been removed, and the persona 
thus mutilated could speak with fluency. 

2d. When the vocal cords are ulcerated, or inflamed, how- 
ever slightly, as in sore throat produced by a cold, the voica 
will be changed. The loss of speech among public speakers 
is generally produced by a relaNalion of Ibe vocal ligaments. 
Hence, bronchitis is a misnomer for this atfeciion. 

600. Sound is varied by the velocity of the expelled cur- 
rent of air, and the tension of the vocal ligaments. The size 
of the larynx, the volume and health of the lungs, the condi- 
tion of the fauces and nasal passages, the elevation and 
depression of the chin, the development and freedom of 
action of the muscles which are attached to the larynx, the 
opening of the mouth, the state of the mind, and gcnerat 
health of the system, inHuence the modulations of sound. 

HVhat efftct has the cninliiDBd action ot these mu^rlcs ! .»9. Ilnn- » J 
■ound pruducea ? AVhat have ei|)erimciil.s shoM-n i What elTecl linq ill* '< 
eue ot the vocal ligainenu upon Ihe voice f GOO. Huw ia Bound vartBd»B 
UeatiuD other aanditians that CDDtributo to the modulation ol sound. 
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605. Tlie maacles of the neck should lutt be aimpruaed. If 
the muscles of the neck and larynx are compreesed by a high 
cmvat, or other ciose dressing, not only will the free and 
eneigetic movements of these parts be impeded, but the tones 
will be feeble and inefi'ective. Therefore the dress of the 
nock, particularly of public speakers and singers, should be 
loose and thin. For a warm dress upon the neck, when the 
vocal organs are in action, wiJl induce too great a flow of blood 
lo those parts, which will be attended by subsequent debility 
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60G. The eondUion of ike air modifies speaking and stng- I 
ing. As pure air is more elaslic and resonant than impure, 
and 08 easy, melodioiia speaking or singing requires almos- 
pheric elasticity, so Bchoot-roama and einging-Iialls should be 
well ventilated, if we would be entertained with soft intona?'J 
lions in reading, or sonorous singing. 

Obstrvalion, The imperrect ventilation of churehes an^ifl 
vestries is another cause of laryngitis among clergymen^J 
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This affection is almost unknown among those who speak ic 
very open rooms, where stoves are D'3t used. 

607. The condition of the nasal parages and throat 
tswdifies the voice. The enunciation of words is rendered 
more or less distinct, in proportion as the jaws are separated 
in speaking, and the fauces and nasal passages are free from 
obstruction. For these reasons, the scholar should be taught 
to open the mouth adequately when reading, speaking, or 
singing, that the sounds formed in the larynx and modified in 
the fauces may have an unobstructed egress. 

Observations. 1st. If the fauces are obstructed by enlarged 
tonsils, (a condition by no means uncommon in children,) 
they should be removed by a surgical operation, which is not 
only effective, but safe, and attended with little suffering. 
The tonsils are situated on each side of the base of the 
tongue, and, when enlarged, they obstruct the passage through 
which the air passes to and from the lungs, and the respiration 
is not only laborious, but distressing. 

2d. When the nasal passages are obstructed, there is a 
peculiar sound of the voice, which is called " talking through 
the nose." This phenomenon arises, not from the expired 
air passing through the nose, but from its not being able to 
puss through the nasal passages. 

608. The state of the mind and health exerts an influence 
upon the vocal organs. " The organs of the voice, in common 
with all other parts of the bodily frame, require the vigor and 
pliancy of muscle, and the elasticity and animation of mind, 
which result from good health, in order to perform their 
appropriate functions with energy and effect. But these indis- 
pensable conditions to the exercise of vocal organs, are, in 
the case of most learners, very imperfectly supplied." 

607. Does the condition of the throat and nasal passages modify the voice ? 
Name the influences that produce clear enunciation of words. What is the 
fcHeut when the nasal passages are obstructed ? 608. How are the vooul 
organi> influenced ? What do they require ? 
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■' A sedeniary mode of life, tlie waiii of invigoraling 
close aiid lung-cotitiuued application of niiud, uud, 
perhaps, an impaired state of health, or a feehic constitution, 
prevent, in many instances, the free and forcible use of ihoae m 
muscles on which voice ia dependent. Hence ariBcs 
necessity of students of elocution practising physical exerciaw I 
adapted lo promote general muscular vigor, as a means itf f 
attaining energy in speaking; the power of any class of T 
muscles being dependent on the vigor of the whole sys- I 



610. " Gymnastic and c alistlienj c eserciscB are invaluable \ 
lids to the culture and developinunt of the voice, and should 1 
be sedulously practised when opportunity renders them act 
Bible. But even a slight degree of physical exercise, in i 
form adapted to the esponaion of the chesi and lo the freed 
and force of the circulation, will serve lo imparl ei^ergy and 1 
glow to the muscular apparatus of voice, and clearness to tin | 
sound." ■ 

r 611. "There is, therefore, a great advantage in always 

practising some preliminary muscular actions, as an imme- 
diate preparation for vocal exercises. The art of cultivating 
the voice, however, has, in addition to the various forms of 
corporeal exercise, practised for the general purpose of pro 
moling health, its own specific prescription for securing the 
vigor of tlie vocal organs, and modes of exercise adapted to ^^_ 
tliB training of each class of organs separately." ^^H 

612. The results of such practice are of indefinite extent ^^^ 
They are limited otdy by the energy and perseverance of the ^^1 
student, excopling perhaps in some instances of imperfect 
organization. A few weeks of diligent cultivation are usually 
sufficient to produce such an effect on the vocal organs, that 

fln9. Why axe Btiiicnts nf eloDntion. ia general necesaitatad to prsctipie 
l-hysical eittclae? 610. What are invaluahle aids in the rultiira of the 

Bi? 611. WTint iaanid of the art Df pultiTaUng theroicof 612. An I 

riiilu of Biich praclicei limilerl > What cxi^ptioii ) ^^M 
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CHAPTER XXXI. 

THE SKIN. 

G17. The skin is a membrane which envelops the muscles 
and other parts of the system. In youth, and in females par- 
ticularly, it is smooth, soft, and elastic. In middle age, and 
in males, it is firm and rough to the touch. In old age, in 
ptirsons who are emaciated, and about the flexions of the joints, 
it is thrown into folds. The interior of the body, like the 
exterior, is covered by a skin, which, from the constantly 
moistened state of its surface, is called the mucous mem- 
brane. At the various orifices of the body, the exterior skin 
is continuous with the internal. 



ANATOMY OF THE SKIN. 

618. The SKIN, to the naked eye, appears composed of one 
membrane. But examination has shown tliat it consists of 
t^vc layers of membrane, namely, the Cu'ti^cle^ (scarf-skin,) 
anri the Cu'iis Ve'ra^ (true skin.) These layers are widely 
di fie rent from each other in structure, and perform very di' 
ferent offices in the animal economy. 

619. The CUTICLE (sometimes called the ep-i'derm/is) u 
the external layer of the skin. This membrane is thin aind 

617. What is tlie skin ? Mention its different appearances In its differ 
ent conditions in the human frame. Is the interior of the body, as well 
as the exterior, covered by a skin ? What is the interior membrane called i 
Why has it received this name ? 618 — 636. Give the anatomy of the tkin, 
618. What is scud of the skin ? What is said relative to these layerf 
of membrane? 619. Describe the cuticle. What name is somotimef 
applied to the cuticle ? 
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G15. Siii^cal operations tind meilical Irciitinent are mil 
lighly advaniQgeoiis in a iniijoriiy of lliese cases. In tlie 
yoQUg anil middle aged, tliis defect can be remedied by patient 
nnd judicious trdining. At firai, only those letters and words I 
should be spoken that can be articulated with distinctness.* J 
Let there be repetition, until the words can be spoken at any 
time with readiness. Then take for a lesson other words, 
more difficult to articulate^ and pursue a similar process of 
training and repetition, until every part of the vocal organs 
can be called into a ready and harmonious action in giv 
utterance to any word in common use. 

616. The method of removing foreign hodies from 
throat. It is not necessary to ascertain which passage the^ 1 
foreign body is in, for the immediate treatment ought in eithei' J 
case to be the same. Some person should place one hand uR' I 
the front of the cheat of the sufferer, and, with the other, give j 
two or three smart blows upon the back, allowing a feW' 
seconds to intervene between them. This treatment will gen-' 
erally be successful, and cause ihe substance to be violently! i 
thrown irom the throat. 

Olaervation. If the foreign body passes into the larynj 
violent spasmodic coughing immediately succeeds, which con<i | 
tinues until it is removed or life is extinct. Such cases 
mand the prompt opening of the trachea below the larynx by I 
a skilful surgeon. 



616. noi 




ncdiedf 61H. Wh»l is llie melhcMi o( 
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Nii|ipoi'i to the sensitive, or papillary layer, which is beddotl 

Observation. When the skins of animala are immersed in 
s 81 rang solution of oak or hemlock baric, a chemical union 
inkes place between the gelatin, of which the true skm a 
mostly composed, and the tannin of the bark. By thi« proeeoi 
Irather is formed, and its peculiar markings are owing to ihv 
papillary layer. 

mg. 111. 




623. The sensitive layer of the skin is thin, soft, uneven, 
pinkish in hue, and composed of blood-vessels, which confer 
its various tints of red ; and of nerves, which give it the facul- 
ty of sensation. The unevenness of this layer is produced 
by small, elongated, conical prominences, called Pa-pil'la. 

fi23. Each papilla is composed of a minute artery, vein, 
niiH nerve. Some of tlte prominences are arranged in concon* 



;j Wthpr formed? 632. IVhat 



Explain fig. UL 
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liic uvala, e.o may be seen on the ends of tlif lini^itra; "lliMJ^^^I 
iiri3 mure or less pamllel, and pursue a stiipetiiiiHi eoitnmli^^H 
some suddf ily diverge, and again reunite, ns miiy Iw? Been tn ^^^ 
)hc palm of the hand. Pa|Hlli8 fire found id every part ofiliu 
skin. Consequcnily, llieir number is very great. 

634. The cutis vera contains not only Arl>^>s, Veh^, und 
Nin-es but Lymphatics, Oil-Glands and Tubes, and Perapla<M 
lalori/ Glands axiii Tl^es. 




625. The aetehies and veins of the akin are very n 
ous. The larger branches of the arteries posa through the 
open mcshea of tlte true skin, and are subdivided into a 
myriad of minute capillary vessels, which form a beautiful 
nel-work on the upper surface of the true skin. This vascu- 
lar nei snnds a bnuich to each of the papilte, which opens 
into and terminaiea in a minute vein. The capillary veins are 
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Bemi-iTJinspareiii, and resemblcB a thin shaving of soft, clear 1 
horn, and bears llie same relation lo oUier pfirts of the skin 1 
ihai llie rougli bark of a tree does to the liber, or living bark. ' 
The cuticle has no perceptible nerves or blood-vessels ; i 
sequently, if it is cut or abraded, ho pain will be felt, and no ] 
fluid will ooze from it. 

Experiment. Pass a pin tlirough the portion of tho cuti- 
cle tlmt skirts the nails, or remove a thin shaving from llie 
palm of the hand, and no painful sensation will be expe- 
rienced unless the pin or kuit'e penetrates deeper than thci . 
.u,icle. I 

620. This meinbrEme varies in thickness on diHereni parta ~ 
of the body, — from the tlun, delicate skio upon the internal 
fle.^iona of the joints, to the thickened covering of the soles 
of the feet. The greater thickness of the cuticle of the 
pnlins of the hands and soles of the feet, la manifestly llie 
intentional work of llie Creator ; for it ia perceptible in 1 
infuiits, even at birth, before exercise can liave had any iiiflu- 
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CHAPTER XXXI. 

THE SKIN. 

617. The skin is a membrane which envelops the muscles 
and other parts of the system. In youth, and in females par- 
ticularly, it is smooth, soft, and elastic. In middle age, and 
in males, it is firm and rough to the touch. In old age, in 
persons who are emaciated, and about the flexions of the joints, 
it is thrown into folds. The interior of the body, like the 
exterior, is covered by a skin, which, from the constantly 
moistened state of its surface, is called the mucous mem- 
brane. At the various orifices of the body, the exterior skin 
is continuous with the internal. 

ANATOMY OF THE SKIN. 

618. The SKIN, to the naked eye, appears composed of one 
membrane. But examination has shown that it consists of 
twc layers of membrane, namely, the Cw7i-c/e, (scarf-skin,) 
and the Cu'tis Ye!ra^ (true skin.) These layers are widely 
difterent from each other in structure, and perform very di* 
ferent offices in the animal economy. 

619. The CUTICLE (sometimes called the ep-i-rferm'M) is 
the external layer of the skin. This membrane is thin and 

617. What is the skin ? Mention its different appearances in its differ- 
ent conditions in the human frame. Is the interior of the body, as well 
as the exterior, covered by a skin ? "What is the interior membrane called ? 
Why has it rec<»ived this name ? 618 — 636. Give the anatomy of the ekin. 
618. What is said of the skin ? What is said relative to these layers 
of membrane? 619. Describe the cuticle. What name is sometimee 
applied to the cuticle ? 



semi-lrans parent, and resembles a tTiii) shaving of soft, c 
horn, and bears tlie same relaliou lo oilier piiris of the 
Ihai the rough bark of a tree does lo the Uber, or living barit,.! 
The cuticle has no perceptible nerves or blood-vessela ; coj 
sequenlly, if it is cut or abraded, "no pain will be felt, and t 
Ritid will ooze from it. 

Experiment. Pass a pin through the portion of the cutip4 
cle tliat skirls tlie Dails, or remove a thin shaving from the>l 
palm of tiie hand, and do painful sensation will be expe-l 
meed unless the pin or knife penetrates deeper than thft I 
ticle. I 

&IQ. This membrane varies in thickness on dilTereni parts 
of the body, — from the ihin, delicate skin upon the iniemal 
flexions of the joints, to the thickened covering of the soles 
of tlie feet. The greater thickness of the culiclo of the 
paims of the hands and soles of the feel, is manifestly the 
intentional work of the Creator ; for it is perceptible in 
infants, even at birih, before exercise can have liad any influ- 
ence. 

621. The CUTIS veba (sometimes called the co'ri-on) al 
composed of minute fibres, which are collected into small 1 
bundles or strands. These are interwoven with each olhoi" I 
BO as to constitute a firm, strong, and flexible web. In the I 
superficial part of the true skin, the web is so close as to liav« I 
the appearance of felt-cloth ; but more deeply, the pore», J 
become progressively larger, and, upon the lower surfaw, J 
have a diameter of about a line, or one twelfYh of an inc^ I 
This gives the under surface the appearance of a coarse webi. | 
The strands of the under surface of the true akiu are coiw J 
nected with the fibrous web, in which the sub-cutaneous fKtl 
of the body is deposited ; while the upper surface gives 

UiTg the cipcrinent. 630. What is said of ths thickness of tht cu 
is dtlTerenl purta o( the body ! 631. Describe the cutii Tera. By i 
letimea called? What ia the uppeatance of the upper 
:is letB, ? Of the under surface I 
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sii|)|ioi'l to ihe sensitive, or papillary layer, which la beddod 

Observation. When the skins of animals are imn^ersed in 
n strong solution of oak or hemlock bark, a chemica] union 
lakes place between the gelatin, of which the true skin b 
mostly composed, and the tanDin of the bark. By this proeesb 
loather is formed, and its peculiar markings are owing lu tbtr 
papillary layer. 

Kg. 111. 




It, S, Tbe nerv«a of ihe p>p lis. 

622. The sensitive layer of the skin ia thin, soft, uneven, 
pinkish in hue, and composed of blood-vessels, which confer 
its various tints of red ; and of nerves, whicli give it the facul- 
ty of sensalicn. The unevenness of this layer is produced ' 
by small, elongated, conical prominences, called Fa-pil'la. 

623. Each papilla is composed of a minute artery, vein, 
aijfi nerve. Some of the prominences are urranf^od iii conccii- 
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Uic ovals, BJ- may be seen on the enda of !h>' fiTiaorsj nilto) 
arc more ot less parallel, and pursue a siiijiuiiTiiiu v. 
some suiltlf aly diverge, and ngain reunite, ns niay In- ! 
ilip psilm of the hand. Pu|>iltie are founrf in every part ofth 
skin. Consoquenlly, their number is vevy great. 

624. The cutis vera contains not only Arlttries, Vri 
Ntnes but Lgmphaties, Oil-Glands and Tubes, ami PerspiM 
ralory Glands and Tubes, 
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625. The arteries and veins of the skin are very numer- 
ous. The larger branches of the arteries pass ihrough ihe 
open moshea of the true skin, and are subdivided i 
myriad of minute capillary vessels, which form a beautifulj 
net-work on the upper surface of Ihe true skin. This vi 
lar net sends a branch lo each of the papillte, which c 
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CHAPTER XXXI. 

THE SKIN. 

617. The skin is a membrane which envelops the muscles 
and other parts of the system. In youth, and in females par- 
ticularly, it is smooth, soft, and elastic. In middle age, and 
in males, it is firm and rough to the touch. In old age, in 
persons who are emaciated, and about the flexions of the joints, 
it is thrown into folds. The interior of the body, like the 
exterior, is covered by a skin, which, from the constantly 
moistened state of its surface, is called the mucous mem- 
brane. At the various orifices of the body, the exterior skin 
is continuous with the internal. 

ANATOMY OF THE SKIN. 

618. The SKIN, to the naked eye, appears composed of one 
membrane. But examination has shown that it consists of 
Xwc layers of membi-ane, namely, the Cu'ti'cle, (sc€urf-skin,) 
and the Cu'tis Ve'ra^ (true skin.) These layers are widely 
difterent from each other in structure, and perform very di* 
ferent offices in the animal economy. 

619. The CUTICLE (sometimes called the ep'i'derm'ia) is 
the external layer of the skin. This membrane is thin and 

617. What is the skin ? Mention its different appearances in its differ- 
ent conditions in the human frame. Is the interior of the body, as well 
as the exterior, covered by a skin ? What is the interior membrane called ? 
Why has it rec<»ived this name ? 618 — 636. Give the anatomy of the skin. 
618. Wliat is said of the skin ? What is said relative to these layers 
of membrane? 619. Describe tYie cuticle. What name is sometimee 
applied to the cuticle ? 
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semi -transparent, and resembles a thin shaving of sof\, clear 
liurii, and bears the satne relation to otlier parts of the skin 
that the rough bark of a tree does to the hber, or Uving bark. 
The cuticle has no perceptible nerves or blood-vessels ; cm 
Bequeotly, if it is cut or abraded, ho pain wilt be felt, and n 
fluid will ooze from it. 

Experimenl. Pass a pin through the portion of the culi- 
eIo that skirts tlie nails, or remove a thin shaving from Hie 
palm of the hand, and no painful sensation will be e 
rienced unless the pin or knife penetrates deeper than thn J 
SJlicle. 

6^0. This membrane varies in thickness on different parts 1 
af the body, — from the lliin, delicate skin upon the interna] { 
flexions of tlie joints, to the thickened covering of the soles I 
of the feel. The greater thickness of the cuticle of ihe 
ptilms of the hands and soles of the feet, is manifestly the 
intentional work of the Creator ; for it is perceptible in 
infants, even at birth, before exercise can have had any ii 



The CUTIS YBBA (sometimes called the co'ri-on) is 4 
1 of minute fibres, which are collected into s 
bundles or strands. These are interwoven with each other ^ 
so as to constitute a firm, strong, and flexible web. In the I 
superficial part of the true skin, the web is so close as to liave I 
the appearance of felt-cloth ; but more deeply, the poros I 
become progressively larger, and, upon the lower surface, 1 
have a diameter of about a Une, or one twelilh of an inch. 
This gives the under surface the appearance of o coarse web. 
The strands of the under surface of Ihe trvie skin are 
nccted with the fibrous web, in which tlie sub-cutaneous fat I 
of the body is deposited; while the upper surface gives I 
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S!ii{i[joi1 to the sensitive, or papillary layer, which is bedded 

Obaa^ation. When the skins of animals are iinn^rsed in 
(t strong solution of oak or hemlock bark, a chemical union 
lakes place between the gelatin, of which the true skm is 
mostly composed, and the lannin of the bark. By this proeesb 
loaiher is formed, and its peculiar markings are owing to tbt; 
papilUiy layer. 

Fig. HI. 




! layer of the skin is thin, soft, uneven, 
mposed of blood-vessels, which confei 
9 of red ; and of nerves, which give it the facul- 
ty of sensation. The unevennesa of this layer is produced ' 
by small, elongated, conical prominences, called Pa-pil'la. 

(523. Each papilu is composed of a minute artery, vein, 
ai]d nerve. Some of the prominences are urningud iii concen- 
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uic uvala, w may be seen on the ends uf ili>> lini;i'r!i; iillic'N|f| 
Rre mure ot less paiiillel, and pursue a ei!t|ii:iiti]it! I'm 
some suddf oly diverge, and again reunite, as may bt' »e 
ihe palm of the hand. Papilla are found in every pari of tlw I 
skin, Conscqiiontly, iheir number is vory greaL 

624. The cutis vera contains nol only Arlfripx, Vi-iiis, aiid I 
jViTrces but Lymphatics, Oil-Glands and Tubes, and PerajtU ] 
titlory Glands and Tubes. 



Fig. tI2. 




625. The arteries and veins of the skin are very nu 
ous. The larger branches of the arteries pass through the 
open moshes of the true skin, and are subdivided into a 
myriad of minute capillary vessels, which form a boaullfvil 
nel-work on the upper surface of the true akin. This vascu- 
lar net sends a branch to each of the papillffi, which opens 
into and terminates in a minute vein. The capillary veiM are 
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by the blood-vessels, and distnbuted as a thin layer on the su^ 
face of the true skin. While successive layers are formed on 
the exterior of the true skin, the external cuticular layers are 
converted into dry, flattened scales, by the evaporation of their 
fluid contents. The thickness of the cuticle is formed mainly 
from these scales. 

641. The cuticle is, therefore, undergoing a constant pro- 
cess of formation and growth at its under part, to compensate 
for the wear that is taking place continually on its surface. A 
proper thickness of the cuticle is in this manner preserved 
the faculty of sensation and that of touch are properly regu 
lated ; the places of the little scales, which are continually 
falling off under the united influence of friction and ablu- 
tion, are supplied ; and an action necessary, not merely to 
the health of the skin, but to that of the entire body, ia 
established. 

642. Whenever the cuticle is exposed to moderate and 
repeated friction, it becomes thicker and tougher, as may b« 
seen in the cuticle of the lady's finger that plies the needle 
and in the hard or callous appearance of the hands of farmers 
masons, and other mechanics. This enables them to handle 
the utensils and materials used in their vocations without pain 
or inconvenience. 

Observations. 1st. When the joints of the feet are sub- 
jected to moderate and continued pressure or friction, fre- 
(juently one or more of the papillae enlarge. This is 
accompanied with a thickening of the layers of the cuticle, 
which is termed a " callosity," or " corn." These thickened 
I layers of the cuticle are broad at the top and narrow at the 

bottom, and the enlarged mass is conical, with the point 

How is the thickness of the cuticle mainly formed ? 641. Describe the 

changes of this membrane. Show the necessity of this constant growth. 

642. How does moderate and repeated friction affect the cuticle ? Give 

examples. What is the benefit derived from having the ctiticle thus 

changed ? What is the resuU \? \."Vve \vn\\\.% ot v,\\c feet are subjected to 

moderate and continued pie«suie ^ \^'\iax '\4 \.\vc Iwysv qI «. '^^ tvytxO' \ 
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mnensosi. When presseihipoo by a light shoe, iheae senaitivu 
p!i|;ills cause pain. 

2d. To remove these painful excrescences, take a ihlcV 
pmce of Bofl leather, somewhat larger than the corn ; in llie 
ceoti'e punch u hole of ihe size of tlie summit of the corn, 
spread tlic loalhcr with adhesive plaster, and apply it around 
tl)e corn. The liole in the leather may he dlled wiili a paitle 
made of soda and soap, on going to bed. In the morning, 
remove it, aud wash with warm water. Repeat this for 
several successive nights, and the corn will be removed. Tlis 
only precaution is, not to repeat the application so as ta 
cause pain. 

643. Lei a person unaccustomed to manual labor, trundle 
the hand-cart, or row a hoat, for several successive hours, and 
he cuticle upon the palms of Ihe hands, Instead of becom- 
ing thicker hy use, is frequently separated from the suhjaccnt 
tissues, by an effusion of scrum, (water,) thrown out by the 
vessels of the true skin. Had the friction been moderate,, 
ind applied at regular intervals, instead of blisters being 
formed upon the inside of the hands, material would have 
been thrown out to form new layers upon the lower surface 
of the cuticle. 

644. The cuticle is interesting to us in another point of 
view, OS being the seat of the color of the skin. The differ- 
ence of color between the blonde and the brunette, the Euro- 
pean and the African, lies in the cuticle ; — in the deeper, and 
softer, and newly-formed layers of lliat structure. In tlio 
wliitesl skin, the cells of the cuticle always contain more or 
less of a peculiar pigment, incorporated with the elementacy 
gnmules which enter into their composition. In the whita 
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races, the pigmentary tint is extremely slight, and less in 
winter than in the summer season. In the darker races, on 
the contrary, it is deep and strongly marked. 

645. The various tints of color exhibited by mankind, are, 
therefore, referable to the amount of coloring principle con- 
tained within the elementary granules of the cuticle, and 
their consequent depth of hue. In the negro, the granules 
are more or less black ; in the European of the south, they 
are amber-colored ; and in the inhabitants of the north, they 
are pale and almost colorless. 

646. Color of the skin has relation to energy in its action ; 
thus, in the equatorial region, where light and heat are most 
powerful, the skin is stimulated by these agents to vigorous 
action, and color is very deep ; while in the temperate regions, 
where light and heat are not so intense, the lungs, liver, and 
kidneys relieve the skin of part of its duties. The colored 
layer of the cuticle has been called the r&te mU'Co'sum^ 
(mucous coat of the skin,) and described as a distinct layer 
by many physiologists. 

Observation. " The various coloring of the inner layer of 
the cuticle gives to some animals their varied hues ; the ser- 
pent, the frog, the lizard, and some fishes have a splendor of 
hue almost equal to polished metal. The gold-fish and the 
dolphin owe their difference of color and the brilliancy of 
their hues to the color of this layer of the skin." 

647. The nerves of the skin are the organs of the sense 
of touch and feeling. Through them we receive many im- 
pressions that enhance our pleasures, as the grateful sensa- 
tions imparted by the cooling breeze in a warm day. In 



In what season of the year is the coloring matter less in the white race ? 
645. To what is the color of the skin referable ? 646. Why have the racea 
of the torrid zone darker complexions than those of the temperate or frigid 
xones ? What is this colored layer called by many physiologists ? To 
v/hat is the difierent hues in animals owing ? 647. Of what use are the 
nerv«;s of the skin ? 
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consequence of iheit sensitiveness, we arc irnllvitltjaliy |ircH- 
'ectcd, by being admoDished of tho proximity of destruclifa 

Hlvstration, A man who had been afflicted some yetim 
witli a severe disease of a portion of llie brain and spiiiitl 
coni, was deprived of feeling in the lower extremilies, 
was directed by his attending physician to use a warm 
bath- lolcnding to follow the directions given hiin, h<> 
immersed his feet in boiling water, which ho supposed of a 
proper temperature. While his feel were immersed in llw 
water, lie experienced no sensation of an unpleasant nature. 
On withdrawing them, he was astonished to find the cuticla 
separated from the other tissues, by the etTusion of 3eruiii« 
and thus producing a blister over the whole surface. 

648. Portions of tJie skin would auRer every day, vierv it 
not for the sentinel-like care exercised by the nerves, by 
which all impressions are transmitted to the brain. As tlia 
skin is continually e.\])osed to the influence of destrui'-live 
agents, it is important that the nerves, provided for its pro- 
teclion, should he kept in a healthy state. 

649. A large proportion of the waste of the body (>asso» 
through the outlets of the skin ; some portions in the form 
of oil, others iu the form of water and carbonic acid, 

650. Tho oil-glands secrete an oil, partly free and diflusetU 
and partly mixed with albumen. When the cells are fully 
formed, that is, fully distended, they yield their contents, 
and the fluid matter they contain is set free, nnd passes olonjf 
the lubes to tiie surface ; this fluid matter constitutes the oily, 
element of the economy of the skin. 

651. The uses of the unctuous product of the oil-glnnd» 
are twofold : 1st. The protection ; ad. The removal of waste 
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matter from tlie system. In the exercise of these offices the 
oliy substance is diffused over those parts of the skin which 
are naturally exposed to vicissitudes of temperature and 
moisture, — as the nose, face, and head ; — to the injurious 
attrition of contiguous surfaces, — as tlie flexures of joints ; — 
or the contact of acrid fluids, — as in the excoriations to which 
infants are liable. 

652. The oil of the unctuous substance is the princi|iai 
agent in effecting these purposes : 1st. It prevents the evap- 
oration or congelation of the water of the cuticle, which 
would cause it to become parched and peel off, thus leaving 
tlie sensitive skin exposed. 2d. It affords a sofl medium to 
tlie contact of moving substances. 3d. It repels moisture and 
fluids. 4th. The action of these glands removes the waste 
atoms and purifles the blood. 

653. In considering the purpose of the oily matter of the 
skin, there are two situations in which it deserves especial 
remark. 1st. Along the edges of the eyelids, where it is 
poured out in considerable quantity. Here, it is the means 
of confining the tears and moisture of the eyes within the 
lids, defending the skin from the irritation of that fluid, and 
preventing the adhesion of the lids, which is liable to occur 
upon slight inflammation. 2d. In the ears, where the unctuous 
wax not only preserves the membrane of the drum and the 
passage of the ear moist, but also, by its bitterness, prevents 
the intrusion of small insects. 

()54. The use of .he perspiratory glands is to separate from 
the blood that portion of the waste matter which is carried 
off through tiie skin in the form of vapor. SaMctorius, a 
celebrated medical writer, daily, for thirty years, weighed 

652. What prevents the evaporation of the water of the cuticle ? Give 
Its 2d use. Its 3d. Its 4th. 653. What is said in reference to the din- 
trilmtion of the oily matter along the edges of the eyelids ? In the ears ? 
654. Of wljiit use arc the perspiratory glands ? How long did Sanetorius 
daily wo'ifh his fodd, to ascertain the amount of secretion that pa>-seii 
thr<)U}{i> tnt- Nkiii : 



himself, his food, and e.xcrpliotw. He eslimnlcH that Jiet 
overy eight jiouiids of food and drijik passed fTOiii die syalen 
through ihe many outlets upon die akin. Many place 1 
estimate much lower. Ail physiologists agree thai from' 
twenty to forty ounces of matter (laas off from the akin of a 
adult every twenty- four hours. 

655. The average amount of perspiration ia about thirty 
ounces ; and it passes off in such minute portions, am 
so rapidly with the surrounding air, that it is not perceived. 
For this reason, it is called insensible perspiration. When 
this excretion is increased, it forms into drops, and is called I 
sensible perspiration. The following experiments prove iha j 
existence of this excretion from the skin. 

Experiments. 1st. Take a cold bell-glass, or an; 
vessel large eaough to admit the hand, and introduce it per> I 
fccily dry ; at the same time close the mouth by winding tt j 
napkin about the wrist ; in a short time, the insensible peiw I 
spiraiion from the hand, will he seen deposited on the insida ] 
of the glass. At first, the deposit is in the form of mist ; but, 
if the experiment be continued a sufficient time, it will collect 

2d. Hold the apparently dry hand near a looking-glass, and 
the invisible vapor will Hoon be condensed, and cover the gloss 
with a slight dew. 

(i5S. It is important that this excretion be maintained witll 1 
steadiness and regularity. When the action of the perspira- 1 
lory giands Is suppressed, all the vessels of the differen 
organs will suffer inaierially, and become diseased, by the ] 
redundant waste matter thai should be carried from the system. | 
If a person is vigorous, the action of the organs, whose I 
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runctioDs are similar to those of the skin, as channels fot 
the exit of waste matter, will be increased, and thus relieve 
the diseased state of the body. But the over-taxing of these 
organs, to relieve the system, often produces a diseased action 
in themselves. 

Kg. 117 
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CHAPTER XXXIII. 

HYGIENE OF THE SKIN. 

657. The aensibility of the skin, and the activity of tlM< 
I and perspiratory glands, are modified by the condiuoa 

of the cuticle, the temperature of the skin and body, the 
purity and warmth of the air, and the character of the Ught 
to wliich the body ia exposed. Thus, to maintain a healthy 
action of every part of this membrane, attention should bo 
given to Ciathing, Bat/ting, L 'ght, and Air. 

658. Clotkii^c. in itself, does not bestow heat, but it 
chiefly useful in preventing the escape of heat from the body, 
and in defending it from the temperature of the atmospliere. 
In selecling and applyuig clothing to our persons, the follow- 
ing suggestions should be observed. 

659. The material for clothing ghould he a bad conductor 
of heat ; that is, it should have little tendency to conduct of 
remove heat from the body. This depends mainly on 
property possessed by the material in retaining atmospheric 
air in its meshes. 

660. The material for clothing should not possess the 
property of absorbing and retaining moisture. Dampness, 
or moisture, renders apparel a good conductor of heat ; beside, 
if the perspired Huid, and the ealine material it holds in solu- 
lion, are readily absorbed by the clothing, they becomo i 

6ST~-7I6, (Hue Ihe kygiau of the ikiii. 657. WliBl influeacDS moiilr 
llie BctioD of tlie oil and pMspiralory glands? To what must atWn- 
lion lie given to mainwin a healthj action of Ihe akin! 658. Whal w 
wA in rcgsTd to the clalhing ? Sm. Mention a ptopert; that the material 
for clotbiug ahould poaneBi. 661). What propeny in Ihe BelBB\iaD,cA ^>^ 
foid? Vfiiy} 
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sources of irritation to the skin with which the apparel comes 
in contact. 

661. Furs contain a greater amount of air in their meshes, 
than any other article, and they absorb no moisture ; conse- 
quently, as an article of dress, they are best adapted to those 
who are exposed to great vicissitudes of heat and cold. 

662. Woollen cloth retains more air in its meshes than 
any other article except furs and eider down, and it absorbs 
but very little moisture. These properties, together with its 
comparative cheapness, render it a good article of apparel for 
all classes of persons. The only objection to its genera] use 
is, the disturbance of the electricity of the system, and the 
irritation to delicate skins from the roughness of its fibres. 

Observation, Flannels are not only beneficial, during the 
cold season, in preventing colds and rheumatism, but they are 
of great utility in the warm season, in shielding the system 
from the chills at evening, that induce disease of the alimen- 
tary canal. Their general use among children and delicate 
females, would be a preventive of the "season complaints" 
prevalent ni the months of August and September. 

663. Cotton contains less air in its meshes than woollen, 
but much more than linen. In texture, it is smoother than 
wool, and less liable to irritate the skin. This fabric absorbs 
moisture in a small degree. In all respects, it is well adapted 
for garments worn next the skin. When woollen flannels 
irritate the skin, they may be lined with cotton. 

664. Silk is not as good a conductor of heat as cotton, nor 
does it absorb moisture to any considerable degree ; its texture 
is smooth, and does not irritate the skin ; consequently, when 
the garment of this fabric has sufficient body or thickness, it 

661. Give the properties of fur. As an article of dress, to whom are they 

best adapted ? 662. Give the properties of woollen cloth. Is this a good 

article for clothing ? What objection ? What are tlie advantages of 

wearing flannels ? 663. What are the qualities of cotton as an articlr of 

fJrcss r 664. 0( silk ? 
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'a a jood article for clothing. The grealeet objection lo !»■ 
use is tl)e disturbance of the electriciiy of the sjitem, and 
its I igh price. 

665. Linen is not only a good conductor of heat, and 
consequently a poor article of apparel, but it likewise absorbs 
the fluids carried from the system by the agency of the oil 
and perspiratory glands. When garmenta are made of this 
material, the body is not surrounded by a layer of air, but by 
one of moisture. This still further increases its [lower to 
conduct heat from the system, rendering it a very objectionaJ 
ble article of apparel, even in warm weather and in hot' 
climates, where the dress is usually thin, 

666. Clothing differs in Us poieer of radiating heat. 
This is influenced by the color ; those articles that radiata 
heat freely also absorb it readily. A b!ack surface is a gooti ■ 
radiator, while a white surface is not, because it reflects the 
calorific rays. It is obvious that those colors which render' 
tlie transmission of external heat difficult, must impede the 
transmission of caloric from the body. Thus it is manifest, 
that light-colored apparel is best adapted for every season and' 
every climate. 

Observation. Coach-drivers are practically aware, that In 
cold weather, light-colored over-coats are warmest, except 
when they are exposed to the direct rays of the sun, or when 
seated before a warm fire. On the other hand, when the 
temperature ia elevated, light-colored apparel is coolest, be- 
cause the sun's rays ara then reflected. 

667. The dolhing should be of a porous ekaracter. Th«' 
skm is not only an important agent in separating from llio 
blood those impurities that otherwise would oppress the system ' 
and occasion death, but it exercises great influence upon tha- 

* system, by receiving oxygen through its tissues, and givinjjj 

am. What is anid o( linen aa an article of Bppnrel ? 6fifl. Why ii U«liV 
oi.lorcll iippurel be*t adapted tor evcrj- lennon > Wtval » aaA <i^ v\.>-- s^ 
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buck carbonic acid in return. Consequently, the apparel 
should be made of a material that will permit free trans- 
))iration from the skin, and likewise convey the excreted fluids 
from the surface. 

668. The necessity for this is illustrated in wearing India 
rubber over-shoes. If they are worn over boots ten or twelve 
Iiours, not only the hose, but the boots will be moist from 
retained perspiration, and the residual matter left in contact 
with the skin may be reconveyed into the system by absorp 
lion, causing headache and other diseases. Cotton and wool- 
len fabrics are not only bad conductors of heat, but are also 
porous ; for these reasons, they are well adapted to transmit 
the excretions of the skin. 

669. The clothing should he not only porous^ hut fitted 
loosely. The garments should retain a layer of air between 
them and the body. Every one is practically aware that a 
loose dress is much warmer than one which fits closely ; that a 
loose glove is warmer than a tight one ; and that a loose boot 
or shoe afTords greater warmth than one of smaller dimen- 
sions. The explanation is obvious ; the loose dress encloses 
a thin layer of air, which the tight dress is incapable of 
doing; and what is required, is, that the dress should be 
closed at the upper part, to prevent the dispersion of the 
warm air, by the ventilating current which would be estab 
lished from below. 

Observation. As the purpose of additional garments is to 
maintain a series of strata of warm air within our clothing, we 
should, in going from a warm room into the cold air, put on 
our defensive coverings some little time previous, in order 
that the layers of air which we carry with us may be suffi 
ciently warmed by the heat of the room, and not borrowed 
from the body on exposure to the cold. 

668. How is the necessity of porous clothing illustrated? 669. Why 
•hould we wear loose garments ? What is the use of additional garmentt 
A'hcn going ft-om a warm to a cold air ? When should they be put on ? 
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670. The clothing should be suited to the trmprrntvre uf tht 
almnspkere and the condilion of the indii'idual. Tlie invu 
able rule should be, lo wear enough to niuiiilain an equal a 
healthy action of the skin. Care should be taken, howev 
llial the action of the cutaneous vessels is not inonliniitely ' 
increased, ns this would dehilitate, not only the skin, but tlia 
internal organs of the system, as the stomach and lungs. 

671. No rule as to the quantity of clothing can be given, 
OS ihe demand will vary with different itidividuals. The fol- 
loiving are among the most prominent causes of this variati 
Those persons who have large, active brains, full chests, well 
developed lungs, breathe an adequate amount of pure air, 
take sufficient food to supply the wants of the system, require 
less clothing than those of an opposite character, becauae 
more heat is generated in the system, 

672. Tht child and the aged person require more clothing 
than the vigorous adult. " Should we judge from observation, 
the inference would be, that children require less clotliing 
than adults, This is an error, for the temperature in infancy 
is not only lower than in manhood, but the power of creating 
heat is feebler. The same remarks are applicable to tliosa 
persons who have outlived the energies of adult life." 

Obserbatinn. The system of " hardening " children, by ai 
inadequate supply of clothing, and keeping them uncomfort- 
ably cold throughout the whole day, is inhuman, as wel 
unprofitable. It operates upon the child somewhat like the | 
long- continued chill upon a certain portion of tlie farmer's 
herd, that are kepi shivering under the tliatched shed, retard. \ 
mg the growth of their systems, which require more food to I 
satisfy the keen cravings of hunger than when ihey are c 

67". What should be the inviirtable nile in lefercDce to the amoui 
rloihing thirt shi.iild be worn t ^Vhat precaution should he obser 
e;t. Vfiiat are aoine of the cannea of the variation of the dcmani 
L-lnthingi ST2. Why do tUe child and s);ed person require mote clot 
ihuii the vignruua ndult? What is said of the sjalum of hard"- 
childroi; ? 

•2^ * 
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fortably sheltered. To make the boy robust and active, he 
must have nutritious food at stated hours, and free exercise in 
the open air, and his system must be guarded from chills by a 
due amount of apparel. 

673. More clothing is needed when a vital organ is diS' 
eased. It may be observed that in consumption, dyspepsia, 
and even in headache, the skin is pale and the extremities 
cold, because less heat is generated. Thus persons affected 
with these complaints, when exposed to cold air, need more 
clothing than those individuals whose organs are not diseased, 
and the functions of which are properly performed. 

674. More clothing is required in the evenings than 
during the day. In the evening we have less vital energy, 
and therefore less heat is generated in the system, than in the 
early part of the day ; beside, the atmosphere is damp, the 
skin has become moist from free perspiration, and heat, in 
consequence, is rapidly removed from the system. For this 
reason, when returning from crowded assemblies, we should 
be provided with an extra garment. 

Observations, 1st. If there is a chill upon the system after 
having arrived home, warmth should be restored as speedily 
as possible. This can be done by friction with warm flannels, 
and by using the warm or vapor bath. By this procedure, 
the pernicious effects of the chill will be prevented before any 
disease is fixed upon the system. Is it not the duty of the 
[)arent and the guardian to learn these facts, and to see thai 
they are not only learned, but reduced to practice ? 

2d. The farmer and industrious mechanic would be freed 
from many a rheumatic pain, if, while resting from their 
labors at evening, or taking the ordinary meal after hard toil, 
tliey would put on an extra garment. The coat might not 

673. "Why do dyspeptic and consumptive persons require more clothing 
than those who have healthy vital organs ? 674. Why do we need more 
clothirg in the evening than during the day ? How can the pernicious 
•effects of a chill be prevented ? Give the 2d observation. 
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fed so agreeable for the firsl few mitiutea, bjl 11 
ullimately conJuce lo health and longevily. 

675. Tlie person of active Itahits requires less clothing than- 1 
onf. of ledentaj^ employment. Esercise increases the circu- 
lation of the blood, which is always attended by the diseo 
gagement of a greater quantity of heal ; consequently, an 
increase of warmth ia felt throughout the system. We like- 
wise need more clothing while riding, than when we nra 
walking ; because the exercise of the former is less than thai 
of the latter. The same is .true when resting in the field or i 
shoji, afler laborious exercise. 

Observalion. We need a greater amount of clothing whila ] 
asleep, than during the day; as not only the action of ihtt I 
body, but that of tlie bruin, during sleep, is suspended. 

676. hesi clothing is required when the culaneous surfaet 
in clean. A fijm of impurities obstructs the pera]jiratory 
ducts, and diminishes the action of their glands; conse- 
quently, less heat is generated. For this reason, the hands 
or feet when clean are less liable to became chilled or frozen. 

677. The. sensitipmess of the skin to the infaence of c. 
is much modified hy habit. A person who has been habitut 
to tlie temperature of a warm room, or warm climate, sul 
more when exposed to cold, than an individual who has heea ] 
accustomed to colder air. Thus a person who labors ot J 
studies in a warm room, should wear more clothing when I 
exposed lo the air, while walking or riding, than an individiiali I 
who labors in a cooler atmosphere. Not only is the sensi- 
bility of the skin increased by a warm atmosphere, but the i 
activity of the digestive, respiratory, and nervous systems, ia 1 
generating heat, is much diminished. This is an additionaj I 
reason why an increased amount of clothing is demandedi J 

676. Why does the person o( antive tiabila require less clothing 
of sedentary eiu|)1o)-inente ? SIG- Why do ne need \ei<« elolh 
tne skill in'cleaa ? 677. Show the efl'eet of habit on the sensili 
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(luring exposure to cold air. In all cases where practicable 
the heat of tlie system should be maintained by exercise, io 
preference to the use of fur or flannel. 

678. Those parts of the skin usually covered^ uniformly 
need that protection. The power of generating heat is 
diminished, and the impressibility to cold is increased, on those 
portions of the skin usually clothed. If a person wears the 
dress high and close about the neck, he suffers from exposure 
to a cold atmosphere if a dress is worn that is not as high or 
more open. As a general rule, it is preferable that those 
parts of the system, as the lar3mx, be exposed that are not 
uniformly protected by clothing. 

679. The clothing should he kept clean. No article of 
apparel is entirely free from absorption ; even wool and cotton 
possess it in a small degree. They take up a portion of the 
transpired fluids which contain saline and animal matter, and 
thus the fibres of the garments become covered with the 
cutaneous excretions. We are practically aware of the reten- 
tion of these secretions from the soiled appearance of those 
garments worn next the skin, which are so covered as to pre- 
clude the particles of dust from lodging upon them. 

680. The porosity of the clothing is lessened when soiled, 
and its power of conducting heat from the system in conse- 
quence, is increased. The residual matter with which the 
clothing is coated is brought in contact with the skin, which 
causes irritation, and not unfrequently re-absorption of the 
elements, thrown off from the system through this avenue. 
Hence warmth, cleanliness, and health require that the 
clothing, particularly the garments worn next to the skin, 
should be frequently and thoroughly washed. This should 
not hv forgotten in regard to children, for their blood circu- 

678. Why do those parts of the skin usually clothed need protection ? 
679. Why should the apparel be kept clean } 680. What effect has un- 
cleanliDesH upon the porosity ot c\o\.\ivw^ I What is said in reference lo 
the clothiiif; of children r 



■al>!S wilh greater rapidity than that of adults, and a pnipoi^ 
:iuiiably greater on.ount of waste matter is thrown off from 
ilicjr systems. 

681. The under-gannents worn during the day should not 
t-e worn at nigkt, or the reverse, When uniler-garmeiita arc 
Yorn several successive days or niglits, they should not be out 
11 drawers, or hung up in a close cioaet, as soon as taken from 
(he body, hut should be exposed to a current of air. 

682. Occupied heds should be thoroughly aired in tha 
morning. The excretions from the sltiii are most abundant 
during the houra of sleep ; and if the sheets and blankets, 
together with the bed, are no* aired every morning, by being 
flo arranged tliat both surfaces may be exposed to the air, the 
materials eliminated from tlie skin will be retained in the 
meshes of the bed-clothing, and may be conveyed into the 
system of the next occupant, by absorption. Oftentimes 
diseases of a disagreeable nature are contracted in this way. 
This fact should be instilled into every mother's and daugh- 
ter's mind. 

Obsa^ation. Bed-linen should not be put on a bed when 
it is not sufGciently dried, or contains moisture from the excre- 
tions of the skin, nor should beds or bedding he slept in, that 
have remained in a damp room that has not been occupied (ot 
many weeks, unless ilie dampness is removed from the bed- 
linen by a warming-jian, or in some other way. 

683. Changes of dresi, from thick to thin, should always 
be made in tlie raoming. At this time the vita! powers are 
usually in full play. Many a young lady has laid the founda- 
tion of a fatal disease, by disregarding this rule, in ojiolian- 
giog the thick dress, with woollen stockings, for the flimsy 
dress and hose of silk or coiton, which are considered suitable 
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for tlie bull-room or party. Sudden changes in wearing* 
n})j)arel, as well as in food and general habits, are attended 
with hazard ; and this is proportionate to the weakness or 
exhaustion of the system when the change is made. 

684. When the clothing has become wet^ it is best to change 
it immediately. The skin should then be rubbed with a dry 
crash towel, until reaction, indicated by redness, is produced. 
If the garments are not changed, the person should exercise 
moderately, so that sufficient heat may continue to be gener« 
ated in the system to dry the clothing and skin without a chilL 
Sitting in a cool shade, or current of air, should, by all means, 
be avoided ; as colds are not contracted by free and excessive 
exercise, but by injudicious management after such exercise. 

Observation, When an individual has been thrown into a 
profuse perspiration by violent exercise, though the skin and 
clothing may become wet, he feels no inconvenience from the 
dampness, as long as he continues that amount of exercise 
for the reason that the circulation of the blood being increased 
heat is generated in sufficient quantity to replace the amoun^ 
abstracted from the system in evaporating the free perspira 
tion ; but as soon as the exercise is discontinued, the increased 
circulation subsides, and with it the extra amount of gener- 
ated heat. This accounts for the chill we experience, whep 
the damp clothing is permitted to dry on the body, af\er tlu* 
cessation of exercise. 

684. What suggestion when the clothing has become wet ? What should 
oe done if the garments are not cheinged ? What causes the chill that if 
experienced when damp clothing is permitted to dry on the body ? 
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CHAPTER XXXIV. 

HYGIENE OF THE 8XIN. CONTINUED. 

' €85. Bathins, its necessity and expediency, is obvioua I 
from the structure and the functions of the skin. The cuticle I 
is cost off in minute, powdery scales, many of which uia I 
retttiued upon the surface by the pressure of clothing. Theaa, J 
mingle with the oily and s alin e products of the skin, and form I 
a thin criisL This crust, on account of its adhea 
collects narljcles of dust and s oot from the atmosphere, and'l 
particles of foreign matter from our dress ; so that in tl 
course of the day the whole body becomes coated with It 
purities. If ihia coating remains, becomes thick and estab- 
lished upon the skin, it will produce the following eifecLs : — 

686, Ist. r/ie ports will be obstructed, consequently trans- 
piration impeded, and lite hifuence of the skin as an excrg- j 
tnry entirely prevented. When the pores are obstructed, and 1 
transpiration is checked, the elements of the transpired fliii 
wiil necessarily be retained in the system ; and, as they a 
injurious and poisonous if retained, they must be removed by 
I hose organs whose functions in the animal economy a 
ilar, as the lungs, kidneys, liver, intestines, &d. 

6S7. When these organs are called upon to perform their 
iiflices, and in addition that of another, the healthy equilibrium 
ia destroyed, and the oppressed organ will suffer from exhaus- J 
lion, and become the prey of disease. Thus, obviously, habits 1 
of uncleanlinesa are a cause of consumption and other si 






witjfor balhing. 686. Whit effect upnn the liody j 
1 are obstructed? 687. Whal la Ae eSect, -"Vm w 
3 its own BpBuific functiiiii, liMt ttvuX at a.Tvo\"QK<% 
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oub diseases of the vital organs. Again, obstruction of tiie 
pores will prevent respiration through tlie skin, thus depriving 
the blood of one source of its oxygen, and one outlet of its 
carbonic acid, which will diminish the temperature of the 
system, and the same results follow as when the clothing is 
inadequate. 

688. 2d. The retained perspirable matter will irritaU thb 
skilly both mechanically and cJtemically ; and this membrane 
will be kept damp and cold, from attraction and detention of 
moisture ; and foreign material, as before adverted to, once 
removed from the system, may be reconveyed into it by ab- 
sorption. As a consequence, cutaneous eruptions and diseases 
will be produced, and the re-absorption of matter once sepa- 
rated from the system, will be the exciting cause of other 
injurious disorders. 

689. 3d. A film of foreign substance on the skin will 
inevitably become the seat of detention of miasmata and 
infectious vapors. These will remain until absorbed, and 
engender the diseases of which they are the peculiar cause. 
This is one reason why filthy persons contract infectious 
diseases more frequently than individuals of cleanly habits. 

690. Bathing is useful to promote cleanliness. In this 
capacity, it enables us to remove the coating of impurities 
from the exterior of our persons. It effects this purpose by 
dissolving saline matters, and holding in temporary suspen- 
sion those substances which are insoluble. 

691. The cuticle is composed of a substance resembling 
the dried white of egg, or, in a word, albumen. This is solu- 
ble in alkalies, and these are the agents which are commonly 
employed for purifying the skin. Soap is a compound of the 
alkali soda with oil, the former being in excess. When used 

688. How are cutaneous eruptions frequently produced ? 689. Hoi» 
are infectious vapors transmitted to the system ? 690. How does bath 
ling promote cleanliness ? 691. Why is it necessary to um toap iD 

batliing ^ 



Tor w»ahing, the excess of alkali combininf; with ihe oily Hon 

witli which the skin is nalurally bedowed, i 

form of an emulsion, and with it a portion of any adherii 

matter. Anotlier portion of thu alkali softens and di 

the superficial layer of the cuticle ; and when ihia ia removed: 

~iie cuticle ia free frota impurities. 

692. Every washing of the skin with soap 
old face of the cuticle, and leaves a new one; and were 
llie process repeated to e.xcess, the latter would become sc 
ihin as to render the body sensible to impressions loo sliglit 
to be fell through its ordinary thickness. On the other liand, 
when the cuticle and its accumulated impurities are rarely 
disimbeii, the senshivcness of the skin is innpaired. The^ 
proper inference to be drawn from the preceding remarks, 

in favor of the modn-ale use of soap to cleanse llie skin. 

Obxprralinn. If any unpleasant sensations are fait after Ihoi 
use of soa|i, they may be immediately removed by washing ihff' 
^urfiicG with water slightly acidulated with lemon-juice 
vinegar, which neutralizes the alkali that may remain 
the skin. This is effective treatment for " chapped hands." 

693. Balking may he partial or general, and the watefl 
used mag be cold, temperate, lepid, vjana, or hot. A person 
may apply it to his system with a sponge, it may be poured 
upon him, or he may immerse himself in it. The simplest 
nio(]<; of bathing Is 1o apply water to a small extent of 
f^ice, by meutis of a wet sponge, and after being wiped dry, 
again cover witli tbe ijress. In ibis way tlie whole body 
be speedily subjected to the influence of water, and to nt 
useful friction. The water used may be warm or cold. Till 
species of bathing may be pnictised by any invalid, 
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always with beneBt, if the bathing is succeeded by a gIo\Y of 
wanntli over the surface ; and this is the test by wnich tb« 
benefit of all forms of bathing is to be estinmted 

694. When the heat of the system is adequate, the bather 
may stand or sit in a shallow tub, while he receives the water 
from a sponge squeezed over the shoulders or against the 
body. In this form c^ bathing, the perscxi is more exposed to 
the cold air, and on this account it is less suitable for very 
feeble individuals than the iirst-menti(med method. In the 
early use c^ this form of the sponge-bath, the bather should 
content himself with a single affusion from the sponge ; the 
body should be quickly wiped with a sofl towel^ and fiiction 
applied with a crash towel or a brush. 

695. The third kind of bathing is that of the shower-bath, 
which provides a greater amount of affusicMi than the former, 
combined .with a greater shock to the nervous system. The 
concussion of the skin by the fall of water, particularly dis- 
tinguishes this from the previous modes of bathuig. The 
degree of concussion is modified by the size of the openings 
through which the water issues, and the height of the reser- 
voir. The shower-bath admits of modification, adapting it to 
tlie most delicate as well as the robust. The extent of fall, 
tlui size of the apertures, the quantity and temperature of the 
water, may be regulated at pleasure. 

Observation. In using the shower-bath, it would be judi- 
cious to commence with warm or tepid water, for which, by a 
gradual process, cold water may be substituted. In this way 
the system may be inured to cold water. After bathing, the 
skin should be wiped dry and rubbed briskly. 

696. The fourth form of bathing is that in which the body, 
or a portion of it, is immersed in water. The temperature 



What is the test by which to estimate the benefit of all modes of bath- 
ing ? 694. Give another method of sponge-bathing. 695. What is said 
of the shower-bath ? What caution is given ? 696. Give the fourth fori* 
of bathing. 



of tlie water in this form of balhitig ma; be modified accord- 
ing to the sensaliona and purposes of the bather. Tliia t'onw' 
of batliing is designated according to the heat of the 
When the temperature ia below 75°, it is termed a cold baih ; 
when from 75° to 85°, a temperate bath ; from S5° to 95°, a 
tepid buth ; from 95° lo 98°, a warm bath ; from 98° lo 105°, 
a hoi bath. In using this form uf bathing, the skin should 
be wiped perfectly dry, and briskly rubbed. 

Obserealion. The length ul' time a person may remain in 
B cold bath with benefit varii^s from two to ten minutes 
while a person may remain in a temperate, tepid, 
liath, from ten to thirty Ininutcs, or until special indlcaiionn 
are exhibited. 

697. Id the vapor-bath, tlie vapor is not only applied 
exterior of die system, but it is inhaled and brought ii 
tact with every pari of the interior of the lungs. The bather' 
ia scaled upon a chair, and the vapor gradually turned 
around him, until the proper temperature (90° to 110°) 
attained. The bath may be continued from ten to thirty 
minutes. After leaving the bath, attention should be given 
the skin, as in other forms of bathing. 

698. In order to increase and promote reaction of the skin, 
various measures and processes are used, some of which 
are practised in, and olhors after, quitting the bath. Of the 
former, the rubbing and brushing the skin are the most com- 
mon and important. The brisk and efficient friction of the 
skin with a coarse towel and (lesh-bruah, after quitting tlie 
lialh, should never be omitted. This short catalogue embrocea 
all llie appliances requisite for the purpose. 

699. Bathing promotes health by its immediate and remoU 
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physiological effects on the system. When the body is moist- 
ened with a sponge wet with cold water, or when an affusion 
by the sponge or shower-bath is used, the skin instantly 
shrinks, and the whole of its tissue contracts. This con- 
traction diminishes the capacity of the cutaneous system of 
blood-vessels, and a portion of the blood circulating through 
them is suddenly thrown upon the more internal parts of the 
body. The nervous system, among others, participates in it, 
and ij stimulated by the afflux, and communicates its stimulus 
to the whole system. This causes a more energetic action of 
the neart and blood-vessels, and a consequent rush of blood 
back to the skin. This is the state termed reactiorij the first 
objt^ct and purpose of every form of bathing. 

700. This condition of the skin is known by the redness 
of the surface, the glow, comfort, and warmth which follow 
the bath. The bather should direct all his care to insure 
this effect. By it the internal organs are relieved, respiration 
is lightened, the heart is made to beat calm and free, the mind 
is clear and strong, the tone of the muscular system is in- 
creased, the appetite is sharpened, and the whole system feels 
invigorated. This is the end and aim of the bather, and to 
this all his training tends. The error is, to expect the result 
without the preparation. 

701. In order to promote reaction, and to be efficient in 
preserving health, bathing should be regular, should be com- 
menced by degrees, and increased by a process of training, 
and should not be permitted to intrude upon hours devoted to 
some important function, as digestion, ft must not precede 
or follow too closely a meal, or severe mental or muscular 
exercise, as reaction is less certain and vigorous when im- 



699. What is the effect upon the skin when cold water is applied? 
What is the first object and purpose of every form of bathing ? 700. How 
18 this condition of the skin known ? Mention the salutary effects that tbik 

eondition has on the body. 701. "H-ONq ^\io>3\^ Xi^V^vw^^ Vie performed, in 

Older lu be efficient in preset vmgWaWXx"*. 
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porlaiil LQteiTULl organs are employed, ihon when tliey a 
rest. Wlien the viml powera are greuiesi, and the sysiem . I 
musi free fium Gxlmustion, balhiiig is must benejiciul ; hence 
llie morning is preferable to ihe evening, and the middle of 
the forenooD lo the midille o( ilie aAertioon, fur this heulilirul 
uad agreeable dutv; as the vital action of IJie sysiein is most 
energetic in the enrly part of ihe day. 

702. In regard to the frot uoncy of bathing, the face aod I 
nccK, from their necessary cxpjsure lo the atmosphe 
the impurities which the lav.cr contains, should rec 
least two washings in twenty-four hours, one of which should , 
be with soap.; the feel, from the confined nature of the C' 
ings which are worn over them, require at least one 
armpits, from the detention, os well as from the peculiar ' 
properties of Ihe secretions, at least one ; and the hands and 
arms, as many as seem proper. The whole person should bs 
batliud at least every second day, but the most perfect health 
of every port of the body would be maintained, if the e 
lions from the skin were removed daily. 

703. In diseases of the skin and internal organs, bathmg 
is a remedial measure of great power. It should i 
neglected or omitted. It is not only pleasant and safe, but U 
really more eifeclive than any medicine administered i 
nally. This, like other curative means, should be applied by 
the direction and under the eye of the medical adviser, that I 
it may be adapted to the condiiion of the patient. 

704. " From the first hour of man's existence lo his laieSk , 
breath, in health and in sickness, rich or poor, water is always 
requisite, Baths were dedicated by tlie ancients lo the divini' 
lies of medicine, strength, and wisdom, namely, jEsculapius, 
Hercules, and Minerva, lo whom might properly be added the | 
goddess of health, Hygeia. The use of water 1 

When aliould bathing he performed; 702, How oflcn should we bathe I' J 
7(!:!. WhnlissBiantbnthingindiseaae! -Wtio iVvi.rt\i iiiecX W 
b..ili pi-'>pcr in dilFercnt -lUeaaos ) 701. AVeic XiiVVls ieSits 
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enforced as a religious observance, and water has been adopted 
ai* one of the symbols of Christianity." 

705. The air is an agent of importance in the functions of 
the skin. It imj)arts to this membrane oxygen, and receives 
from it carbonic acid. It likewise removes from it a large 
portion of the perspiration and the more fluid portions of the 
oily secretion. In order that the air may accomplish these 
(M ds, it is necessary that it come in contact with the body. 
This is one of the many reasons why we should wear loose 
and porous clothing. 

706. Again, the air should be pure, and free from redun- 
dant moisture. In the warm mornings of July and August, 
the air is loaded with moisture and impurities, and the perspi- 
rable matter is not removed from the system as it is when the 
air is pure and dry. This is the cause of the general lassitude 
that is experienced during such mornings. As soon as the 
fog is dispelled, these unpleasant sensations are removed. To 
sustain the functions of the skin in a healthy state, the parlor, 
kitchen, sleeping-room, school-house, and work-shop, should 
be well ventilated. The blood of the system will be purer, 
and its color of a brighter scarlet, if the skin is surrounded 
oy fresh and pure air, than when it is foul or moist. 

707. The light permeating the skin, not only exercises a 
salutary influence upon this membrane, but upon the blood, 
and, through this fluid, upon the whole system. For this 
reason, the kitchen and the sitting-room, which are the apart- 
ments most used by ladies, should be selected from the most 
pleasant and well-lighted rooms in the house. On the other 
hand, dark rooms and damp cellar-kitchens should be avoided, 
as exercising an injurious influence upon both body and mind. 

708. The dark, damp rooms, so much used in cities and 

7)5. Give the reasons why pure air should be supplied to the skin 
706. What is the cause of the general lassitude in a damp, warm mom- 
mg ? 707. Show the salutary effects of li^ht on the skin. 708. ^Vhat is 
oue cau»e of disease and suffenug \iv \Bit^e \VXVBL^«i% t 
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lufgc villages, by indigent families and domestics, are fruitful 
causes of disease, as well as of vice, poverty, and suffering. 
Common observation shows that solar light also exercises much 
influence upon the vigor and color of vegetables. Plants 
that are kept in well-lighted rooms, have darker and more 
Drilliant colors than those that grow in darkened apartments. 

709. Burns and scalds are terms applied to those condi- 
tions of the skin which are produced by the application of 
an undue amount of heat, which changes tlie action of its 
vessels. 

710. A small degree of heat will irritate the nerves, and 
cause an increased action of the blood-vessels. This is 
attended with severe smarting pain, and will be followed by 
the deposition of serum under the cuticle, unless applications 
are made immediately, to prevent vesication, or blistering. 
To prevent or suppress this state of arterial action, wet some 
folds of cotton or woollen cloth with cold water, and apply 
them to the parts scalded ; continue to apply cold water, so as 
to steadily maintain the low temperature of the applications, 
as long as the smarting pain is experienced. The steady 
application of cold dressing also tends to prevent an increased 
action of the blood-vessels, and will suppress it, if it already 
exist. 

711. When blisters are formed, the cuticle is separated 
from the other tissues of the skin by the effusion of serum. 
In all cases, if this layer of the skin is not removed, a small 
opening should be made in the raised cuticle, by which 
the serum deposited may be removed. Under such circum- 
stances, never remove the cuticle, as it makes the best possi- 
ble covering for the blood-vessels and nerves of the true skin. 
The cold water dressing, recommended in the preceding 

709. To what condition of the skin are the terms burns and scalds applied } 
710. What is the effect when only a small degree of heat is applied to thf 
skin ? How can vesication be prevented ? liX. WkaX ^\ka>3\ji^\i^ >2KA\x«aX 
Dicnt when blisters are formed ? 
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paragraph, may then be applied as long as the smarting scnsa 
tion continues. After the pain has subsided, the blistered par* 
may be covered by a patch of cotton or linen cloth, upon 
which an ointment, made of lard and bees-wax, has been 
spread. 

712. If the cuticle has been removed, there will be much 
suffering, because the nerves are unduly stimulated by the 
air. The cuticle is the sheath or covering of the vessels 
and nerves of the skin, and when it is removed, a substitute 
should be applied. This substitute should be soothing, and 
cover the d^uded surface. Linseed-meal or ground slippery- 
ehn bark poultice, fresh cream, or lard and bees-wax, spread 
upon linen or cotton cloth, would make a good dressing. 
When dressings are applied, they should not be removed until 
they become dry and irritating. 

713. If there is much suffering, administer to an adult from 
twenty-five to sixty drops of laudanum, according to the 
severity of the pain. If the patient is a child, from fifteen 
drops to a tea-spoonful of paregoric may be administered. 
When there is much prostration, some hot peppermint tea or 
other stimulant may be found necessary to bring on reaction. 

714. The hands, feet, ears, &c., are subject, in cold lati- 
tudes, to he. frozen^ ov frost-bitten. This may occur when the 
patient, at the moment, is not aware of it. The part affected 
at first assumes a dull red color, which gradually gives place 
to a pale, waxy appearance, and becomes quite insensible. 
The first thing to be done in such cases, is to reestablish cir- 
culation. This should be elTected very gradually. If a large 
quantity of blood is thrown suddenly into the chilled and 
debilitated vessels of the frozen part, inflammation may be 
produced that will destroy the vitality of the limb. 

712. What should ho the troatinont if the cuticle has heen removed? 
How often Kliould the dressing of burns be removed ? 713. What may be 
necessary when there is much sulFering? 71-i. What is the appoarnnee "f 

limbs while freezing ? How sYvo\\\i\. t\ic cvtc\v\a.\!\oTi\itt ^\. ^>i\. x^<i*tyLbU..hed t 

Whut should he avoided? 
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715. The circulation and sensibility may be rt^tored by 
rubbing the frozen limb, with snow, or, when this is not to be 
obtained, cold water ; but snow is always to be preferred. 
The fire should be avoided ; and it would be better for the 
patient to be kept in a cold room, for a time, where there is 
no fire, or where the temperature is moderate. 

716. When a person is found benumbed with cold, and 
almost or quite insensible, he should be taken into a cold room, 
the clothing removed, and friction commenced and continued 
for some time, with snow. When warmth begins to be 
restored, the individual should be rubbed with dry flannel, and 
the friction continued until reaction takes place. 

Observation, When the toes and heels have been repeat- 
edly chilled, there may be produced a disesise called chil* 
blains. This affection is attended with tenderness of the parts, 
accompanied with a peculiar and troublesome itching. The 
prevention of this disease is in wearing warm hose and thick 
shoes of ample size. Bathing the feet morning and evening 
is also a prevention of this disagreeable affection. When 
chilblains exist, apply cold water, warm camphorated spirits, 
or turpentine linament. 

715. How may the circulation and sensibility be restored ? 716. What 
treatment should be adopted when a person is benumbed with cold ? What 
treatment should be adopted when warmth begins to be restored ? What 
is said of chilblains ? 
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CHAPTER XXXT. 

APPENDAGES OP THE SKIN. 

717. Thb hairs are appendages of the skin, and, like 
the cuticle, they are a product of secretion. They have no 
blood-vessels or nerves, and, consequently, no vitality. The 
hairs take their origin from the cellular membrane, in the 
form of bullB, Each hair is enclosed beneath the surfoce 
by a vascular secretory follicle, which regulates its form clur> 
ing growth. In texture, it is dense, and homogeneous toward 
the circumference, and porous and cellular in the centre, like 
{he pith of a plant. Every hair has on its surface pointed 
burbs, arranged in a spiral manner, and directed toward the 
root of the hair ; so that, if a hair be rolled between the fin> 
gers, it moves only in one direction. 



rig. 118. 




717—723. Dtacribe tht appendoga of tlu ikm. 
italHyr Where do thPT take thew ni\?,m'! ( 
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718. Tlie color of ihe hair varies in diflercnt individuals, 
and is geneiully supposed to dcpenil oa t!ie fluids contained 
in the pith. There are two causes which act in changing 
the hair gray. The first is, defective secretion of the color- 
ing fluid. The second is, the canals, which convey the fluid 
into the hoir, become oblileraled. In the first instance, the 
hair will remain ; in the second, it dies, and drops out ; the 
cuticle of tiie scalp grows over the canal, which ia soon oblit- 
erated, and the head becomes bald. 

Observation. It is related that the hair of Marie Antoinette, 
Queen of Fraoce, aod others, from excessive mental agita- 
tion, changed from black to gray m a single night. This ia 
not strictly true ; the secretion may be arrested, but thai 
already deposited in the pith will require days or weeks to 
removed. 

719. Upon the upper part of the head, the oil-tubes open 
into the hair-sacs ; consequently, tlie secretion of the oil- 
glands ia spread over tlie surface of tlie hair, and not upon 
the cuticle. This is the cause of the dry, white, branny 
scales, called " scurf," or " dandruif," upon the head. This 
is natural, and cannot be prevented. When scurf exists, the 

only necessary application to remove it, is the frequent use ^^J 
of the hair-brush, and wa.sbing with pure water. ^^^^ 

Ohservalion. The secretion of the oil-glands may become ^^^B 
impacted around the hairs as they issue from the skin, and ^^H 
thus prevent their outward movement in growing. The 
pressure of tJie matter deposiled at their bulbs will then cause 
itching. The comb and the brush may be used to remove iha ^^i 
impacted matter, and relieve the disagreeable sensation, ^^^| 

730. The oil is most abundant near llie roots of the hail ^^H 

718. UponwTiatdoea the color of the hair depend ? What sre the causa* 
of tha hair becoming gray ( What ia the eauaa of [he hair dropping out ! 
What is related of Marie Antoinette f 719. How in "dandruif on tac 
^^^^slj) ptoduccdj V 



he eauaa of the hair dropping out 
unettef 719. How in "dandruif on tc 
^ only iiccesaar^ a^^^eaXXoo. Vi iwao^t^ 
is the oil ot tti« \iii.ii laoat tfD-aaiaiA^ 
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A free use of the brush spreads it along the*hairs, and gives 
them a smooth, glossy appearance. Soap should rarely be 
used in washing the head, as it will remove the oil which is 
essential to the health and appearance of the hair. 

721. The uses of the hair vary in different regions of the 
body. Upon the herd, it aids in shielding the brain from 
injury by blows, and it likewise serves to protect this part 
of the system from heat and cold, thus maintaining equal 
temperature of the cerebral organ. About the flections of the 
joints, as in the axilla, (armpit,) they prevent irritation of the 
skin from friction ; in the passages to the ears and nostrils, they 
present an obstacle to the ingress of insects and foreign bodies ; 
while in the eyebrows and eyelids, they serve to protect the 
organ of vision. 

Fig. 119. 




^=^^3^^*!=^^==- 



Fig. 119. A section of the end of the finger and nail. 4, Section of tbe last bona 
of the finger. 5, Fat, forming the cushion at the end of the finger. 2, The naiL 
1,1, The cuticle continued under and around tbe root of the nail, at 3, 3, 3. 

722. The nails are hard, elastic, flexible, semi-transparent 
scales, and present the appearance of a layer of horn. The 
nail is divided into the root, the body, and the free portion. 
The root is that part which is covered on both surfaces ; the 
body is that portion which has one surface free ; the free por- 
tion projects beyond the end of the finger. 

723. The nail is formed of several laminae, or plates, that 
are fitted the one to the other ; the deepest is that which is 
last formed. The nails, as well as the hoofs of animals and 

How can it be spread along the hairs ? Why should soap not be used 
In washing the hair ? 721. Of what use is the hair upon the head ? About 
the flexions of the joints ? In the nasal and ear passages ? Upon the eye- 
brows and eyelids ? 722. Describe the nails. 723. How are they fonred ^ 



[he cuticle, are producls of secretion. They receive no blood* J 
vessels or nerves. If the cuticle be removed in severe scaida | 
they will separate with it, as the hoofs of animals are removed ' 
by the agency of hot water. The nails increase in length 
and thickness, by the deposition of albumen upon their under 
surface, and at their roola, in a manner similar to the growth 
of the cuticle, of which they constitute a part. 

Ohservalions. 1st. The nail upon its under surface is fash- 
ioned into thin vertical plates, which are received between thfl" 
fo)ds of the sensitive skin. Id this manner, the two kinds of 
laminae reciprocally embrace each other, and the firmness of 
conneciion of the nail is maintained. If we look on the sur- 
face of the naii, we see an indication of this structure in the 
allernale red and white lines which are there observed. The 
former of these correspond with the sensitive laminse ; the lat- 
ter with the horny plates. The ribbed appearance of the nail 
is due to the same circumstance. These sensitive laminm are 
provided with an unusual number of capillary vessels for the 
formation of the nail, and hence they give a red tint ti 
portion under which they lie. 

2d. Near the i'oot of the nail there is a part that is 
laminated, and It is less abundantly supplied with blood'vessels.- i 
Thia portion consequently looks pale compared with the lam- j 
mated portion, and from its lialf-moon shape is technically ] 
termed lunula. Beyond the lunula, the root of the na 
imbedded in the fold of the sensitive skin, and has the s 
relation to that structure that any single one of the thin horny 
plates of its under surface has to its corresponding pair o 
sitive lamina. 

724. The nails, from their position, are continually n 
ing knocks, which produce a momentary disturbance of their I 
cell formation, followed by a white spot. The care of the 1 
nails should be strictly limited to the knife i 
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their free border, and an ivory presser, to prevent adhesion 
of the free margin of the scarf-skin to the surface of the 
nail. This edge of the cuticle should never be pared, the 
surface of the nail never scraped, nor the nsdls cleaned with 
any instrument whatever, except the nail-brush, aided by 
water and soap. An observance of these suggestions, will 
prevent irregularities and disorders of the nails. 

Observations. 1st. When we wear a shoe that is too short 
for the foot, the edge of the nail is brought against the leather. 
This interrupts the forward growth of the nail, and it spreads 
out on the sides, and becomes unusually thick. It then presses 
upon the soft parts, and is said to " grow into the flesh." The 
prevention is, to wear shoes of ample size. 

2d. Instances are by no means unfrequent in which the 
power of production of the nail at the root becomes entirely 
destroyed, and it then grows in thickness only. When this 
affection occurs, it is often remarkable what a mass the nail 
presents. Instances are on record, where the nail is regularly 
shed ; and, whenever the old nail falls off, a new one is founa 
beneath it, perfectly formed. Sometimes the growth in length 
is not entirely checked, although growth in thickness is in 
duced ; the nail then presents a peculiar appearance. 



What causes the edge of the nail ** to grow into the flesh " of the toe 
How presented ? 
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CHAPTER XXXV L 

THE NERVOUS SYSTEM. 

Ik the preceding chapters, we have seen !iow v 
Uid complex are many of the motions necesaary lo malnlain 
ihe Ufa of an animal whose organization is superior lo all 
others. We have noted the wonderful mechanism of llie 
muscular syslem, in producing (he varied movements of tlie 
body, the different processes by which the food is converted 1 
into chyle and mixed with the blood, and the circulation of ( 
this fluid to every organ and tissue of the system, that each 1 
may select from it the very principles which it requires fot 
Its growth. 

726. Lymphatic absorption commences as soon as nulri- 
lion ia completed, and conveys the useless, worn-out particles 
of different tissues back into the circulating fluid ; while Ihe 
respiratory organs and secretory glands perform the work 
of preparing Ihe waste products to be eliminated from the J 
body. Each of these processes effects a single object, and lb I 
performed in a regular manner. I 

727. "They must succeed each other in proper order in 
propelling every particle to its proper destination, or life 
would be sacrificed almost at the moment of its c 
ment. There is, therefore, a mutual dependence of all port-ona , 
of the machinery of organic life upon each other, and a 
sity for some medium of communication from one orga 
another, by which they may convey mutual informatiot 
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iheir several conditions, if we may be permitted to employ a 
figurative expression. Were there no such medium, how 
would the stomach notify the heart that additional exertion on 
its part is required, because the stomach is busy in digesting 
food? 

728. " When we are exerting the muscular system for a 
long time in some laborious employment, how else are our 
members to inform the stomach that they are too much occu 
pied with their duties to spare the blood necessary in diges- 
tion ; that it is requisite that the appetite should decline ; and 
that digestion should cease for the time, even if the stomach 
should be oppressed with its contents ? When we are think- 
ing, how else are the blood-vessels to be told that an unusual 
supply of their contents is wanting in the head ? or when the 
whole frame is weary with exertion, how, without some regular 
line of intelligence between all the organs, is the brain to be 
instructed that circumstances require that it should go to 
sleep ? To supply the necessary medium of communica- 
tion, Providence has furnished all the animals that possess 
distinct organs, with a peculiar apparatus called the Nervous 
System,'*'* 

ANATOMY OF THE NERVOUS SYSTEM. 

729. The nervous system consists of the Cer'e-brO'Spi'ndl 
Cen'tre, and of numerous rounded and flattened white cords, 
called nerves^ which are connected at one extremity with the 
cerebro-spinal centre, and at the other, distributed to all the 
textures of the body. The sympathetic nerve is an exception 
to this description ; for, instead of one, it has many small 
centres, which are called gan'gU-a^ and which communicate 
very freely with the cerebro-spinal centre, and with its 
nerves. 

728. What is the medium of communication from one organ to another ? 

7'^J — 7o4. Give ths ancUomy of the brain ami cranial nerves. 729L Of what 

cioes the nervous system cousisx'i ^Yi^X coi^^&^l-tXvyX^^ «xk.«v^«^\2L<(s^tA this r 



130. Tlie uiiHEBBo-sPiNAL CENTRE conaisia of Iwo pirlic 
The brain, and the spinal cord. For convenience of tle- 
wripiion, ihe nervous system may be divided into llie Brain^ J 
Crauial Na'vea, Spinal Cord, Spinal Nervet, and the Synu j 
palhelic Nene. 

731. The term brain designates those parts of the nervous J 
system, eitcluaive of the nerves themselves, which are ( 
lained within the cranium, or skull-bones ; they are the Cer'e- 
bnim, Cer-e-bellvm, and Me-dul'la Oh-lon-ga'ta. These are ■ 
invested and prolecled by the membraocs of the brain, which 
ate called the Duira Ma'tr.r, A-raeh'noid, and Fi'a Mater. 



Fig. 120. 
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T^. The CEREBRUM IS divided into two hemiapherea, by a 
cicll. Of fissLirc. Into this clcfl dips a poTlioD of the dura 
mater, called the falx cer'e-bri, from its resembling a Mckle. 
Tlic a])p:irent design of this membrane is to relieve the ona 
Gido from the pressure of the other, when the head is reclin- 
ing to either side. Upon the superior surface of the cere< 
irum are seen undulating windings, called eon-vo-l^tUmt. 
'Jpon its inferior, or lower surface, each hemisphere admilf 
of a division into three lobes — the anterior, middle, and 
posterior. (Fig. 122, isa) 

P^. 121. 




I parfic>ii or Uls cerabnim. 4, 4, Ilia medulluf 
Uie jxaition of dirldsd Uoad-reu^i. S, S, Tkg 



732. How ia the cerebrum diridcd! What is the oseof the tali cerehrii 
Whatia secD upaa the aupeiior BMitace ol 'iie^inJal \u\iiSitAsai 



733. When the upper pad of the hetnisphpres is removed 
horiKoninlly wiih a sharp knife, a centre of while substance is . 
brought lo view. This is surrounded by a border of gray, 
which follows tile depressions of ihe convohitions, und pre- 
sents a zigzag outline. The divided surface will be set'n 
E'udded with numerous small red points, which are produced 
by the escape of blood from the division oE.lhe minute arte- 
ries aud veins. The gray border is called the cortical, or cin- 
eriliinis portion, while the white central portion is called the 
m'.diiHary. The two hemispheres are connected by a dense 
iiji-T of transverse fibres, called cor'pua eat-lo'sum. 

731. In the interior of the brain there are several cavities, 
two of which are of considerable size, and are called the . 
l:ite;ral ventricles. They extend frara the anterior lo the pos- | 
terior part of the brain, and wind their way into otlier part* of 
ihe cerebral organ. 

Obsenation. In the disease called "dropsy of the brain," 
{hydrocephalus intemus,) the serum, or water, is usually de- 
poHit.-3d in these ventricles. This is effused from ihe many 
sina.ll blood-vessels of the membrane in these cavities. 

735. The brgin is of a pulpy character, quite soft i 
infancy and childhood; but it grsdutiUy becomes more and 
more consistent, and in middle age it assumes the form ( 
d eterm inate structure and arrangement. It is more abui 
dantly supplied with blood than any organ of the syster 
No lymphatics have been delected, but it is to be presumed 
that they exist in this organ. 

736. The cBHEBELLtiM is about seven times smaller than 
Ihe cerebrum. Like that organ, it is composed of white and 
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|!riiy matler, bul the gray constitutes the larebf poniun. Ita 
durt'uce is rormed of parallel plates separated by fiasurea. 
The while matter Is bo arranged, that when cut vertically, the 
appearance of the trunk and branches of a tree (or'&or vi'ta) 
is presented. It is situated under the posterior lube of the 
corubrun), from wliich it is separated by a process oi the ilura 
mater, called the len-fo'rt'tim. 

Fig. 122. 




Ftg. 199: The nnd«i lurfHce or bus of Uie lim n Bndetlftnef the frutet lumk 
1, 1. The ■nierior Inbee of tbe « ebium 2 a, Tb- m ddle lobe.. 3, J, Thu pcato 
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Describe this poiliuQ q! ttie \iHia, tt^^iai ti^. VO. 



737. The MEDULLA oblonuuta, or llml piirtion or thofl 
B[>iniil cord which ia within the skull, conaiata of three painl 
of bodiea, (cor'pas py-ram-i-da'le, rei-ti-for'me, and ol-t-vare,\V 
united in a single hi'lb. 

Fig. 123. 
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3. Tlia Biith pair of nerves. It, 14, The Kvenlh uirl eighth pair of nervu. 




IS, Tha opening In the Bmpoial brain, llirQugll which Ibe wvcnUi and tliUtn 
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138. Tilt DUiiA MATta is a firm, fibrous membrane, wTiich 

ixposed on the removal of a section of the skull-bc-ncs. 

I lines the interior of tlie skull und spinal column, and 

: Bends processes inward, for the support and proiec 

ntion of the different parts of the brain. It also sends pro- 

jxternally, which form the sheaths Jbr the nerves, na 

tlicy (]uit the skull and spinal column. The dura mate 

I Mpplied with a 
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739. The AHACHSoiD, so called from it3 exlreme louuity, ta 
the serous menihrune of ttie brain and spinal cord, and is, like 
other serous mcmbrunes, a closed snc. It envelops those 
organs, and is reflected upon the inner surface of the dura 
msLier, giving to ihiil membrane its serous investment. 

710. The PIA MATER is a vascular membrane, composed 
of innumerable vessels, held togetiier by cellular membrane. 
It invests the whole aurfiice of the brain, and dips into iti 
convolutions. The pia mater is the nutrient membrane of ihe 
brain, and receives its blood from the carotid and vertebral 
arteries. Its nerves arc minute branches of llie sympathetic, 
which accompany the branches of the arteries. 

741. The CRANIAL nehves, thai connect with the brain, are 
arranged in twelve pairs. They are called : 1st. The 0!- 
facl'o-ry. 2d. The Op'lie. 3d. The Mo-to'rea Oc-u-lo'ruin. 
4th. The Pa-thel'i-eus. 5th. The Tri-fa'cial. 6tli. The 
Ab-du-cm'les. 7ih. The Pirr'ti-o Du'ra. 8lh. The PorTi- 
Mol'Us. 9lh. The Glos'so-pha-ryn'gi-al lOih. The Fneu- 
mo.gaa'lric. llth. The Spi'nal Ac'ces-io-ry. 12th. The 
Hy'po-glos'sal. 

742. The olfactohy nerve (first_ pair) passes from the 
cavity of the skull through many small openings in a plate of 
Ihe elh'moid bone. (This plate is called crib'ri-fffn 
its resemblance to a sieve.) This nerve ramilies upon the 
membmne tliat lines the nasal passages. It is the softest 
nerve of the body. {Fig. 136.) 

743. The optic nehve (second pair) passes from the inte- 
rior of the cranium, through an opening in the base of the 
hUuU, (fo-ra'men op'li-cum,) to the cavity for the eye. It 
pierces the coals of the eye, and expands in the retine 

741. The MOTORES ocuLORUot (third pair) pass from the 

739. Describe the nraohnoid membrane. 74(1. What is said respecting 
the pla matuf; 711. How many paira of craniil nErvea ? Name them. ' 
742. DeEcribe theoiractoTynecTG. 713. The optic nerTe. 744 Deacribe the 
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brain, (hrough an opening of the spMnoid bone, (tphe-tioid'a. 
fy'sure,) to the muscles of the eye. 

745. The fatbeticus (fourth pair) passes from the bmin. 
(hrough the sphenoidal fissure, to the superior oblique muacie 
of the eye. 

Fig. 125. 




746. The 


TRIFA( 


HAL NERVl 


i (fifth pair) 


is analogous to the 


spinal nerve 


■s in ii 


s origin by two root! 
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spinal cord. 
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rves upor 


1 its posteri 


or root. For these 


reasons, it i 


ranges 


with the 


spinal nerves, and is considered 


the cranial 


spinal 


nerve. 


This nerve 


■ divides into three 


branches : — 


-The 


oph-lhal'm. 


ic, superior 


max'il-la-ry, and in- 


ferior max'U-la-ry. 
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747. The oplithalmic n(irve posses from the cranial cavity 
through the sphenoidal fissure. It seuds brunches to the fore- 
head, eye, and tiosc. The superior maxillary nerve passes 
through an opening in the base of ihe skull, (foramen ro-tun'- 
diim,) and sends branches to the eye, the teeth of the upper 
jaw, and the muscles of the face. The inferior maxillary nerve 
escapes from the cranial cavity through an opening called 
foramen o-va'!e. It sends branches lo the muscles of the 
lower jaw, the ear, ihe tongue, and the teelh of the lower jaw. 
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746. Tb« ABDUCENTES (sixth pair j passes through ihe l^o- 
ing by which the carotid artery enters the cranial cavity, 
It is the smallest of lite cerebral nerves, and is appropriated 
to the external straight muscle of the eye. 

749. The fobtio mollis (seventh pur) enters die hard 
portioD of the iem'po-ral bone at the internal auditory open- 
ioff, ood is distributed upon the internal ear, (Fig. 147, 148.) 



Kg. 127. 




750. The FACIAL NEsvE (eighth pair) passes from the skull 
through an opening situated below the ear, {mastoid fora- 
men.) It is distributed over the face, supplying the muscles 
with nervous ftlaments. 



751. The GLosso-PHARYNGEAL nerve (ninth pair) passai.^ 
Trom the brain, through an opening with the jugular vein, ( fo 
ramen la&e-rum.) It is distributed to the mucous membrana 
of the tongue and throat, and also to the mucous glands of 
the mouth. 

752. The PBEnMocASTHic nerve (tenth pair) escapes frwn 
the brain through the foramen lacerum. It sends branches 
to the larynx, pharynx, (E:<ophagus, lungs, spleen, pancreas 
liver, stomach, and intestines, (Fig. 132.) 

753. The spinal accessory kerve (eleventh pair) has ita 
origin in the respiratory tract of the spinal cord. It connects 
with the ninth and tenth pairs of nerves, and is distributed to 
the muscles about the neck. 

754. The hypo-glossal nerve (twelfth pair) passes from 
the brain, through a small opening, {eon' dg-la id foramen.) It 
ramifies upon the muscles of the tongue, and ia its motor 

Observation. The cranial nerves, with the exception of the 
olfactory, optic, and auditory, connect with each other by 
means of filaments. They also send connecting nervous fila- 
ments to the upper spinal nerves, (cervical,) and the sympa* 
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CHAPTER XXXVII. 

ANATOMY OF THE NERVOUS SYSTEM, CONTINUED. 

755. The spinal column contains the spinal cord, the roots 
of ihe spinal nerves, and the membranes of the cord. 

756. The spinal cord extends from the medulla oblongata 
10 the second lumbar vertebra, where it terminates in a round- 
ed point. It presents a difference of diameter m diiierent 
parts of its extent, and exhibits three enlargements. The 
uppermost of these is the medulla oblongata. There is no 
distinct demarkation between this enlargement and the spinal 
cord. The next corresponds with the origin of the nerves 
distributed to the upper extremities ; the third enlargement 
is situated near the termination of the cord, and corresponds 
with the attachment of the nerves which are intended for the 
supply of the lower extremities. 

757. An anterior and posterior fissure divides the spinal 
cord into two lateral cords. These are united by a thin layer 
of white substance. The lateral cords are each divided by 
furrows into three distinct sets of fibres, or columns ; namely 
the anterior^ lateral^ and posterior columns. The anterior 
arc the motor columns ; the posterior are the columns of sen- 
sjition ; the lateral columns are divided in their function be- 
tween motion and sensation. They contain the fasciculus 
described, by Sir Charles Bell, as the respiratory tract. 

7'55— 767. Give the anatomy of ihe epinal cord^ spinal nerves^ and the tjpn- 
pathetic nerve, 755. What does the spinal column contain ? 756. Give tl^ 
extent of the spinal cord. How many enlargements has this cord ? What 
is said of each enlargement? 757. Into how many parts is the spina] 
»rd divided ? Oiye the function of these columns. 







75S, Hob many pairiof nerrei iwua from Ihe iBinilooiil ^o^'ika^^ 



342 



AnATomr, rHTSioLoar, and 



roots ; an anterior, or motor root, and a posterior, or leimtire 
root Each nerve, when minutely examined, is found to con- 
gist of an aggregate of very delicate filaments, enclosed in a 
common cellular envelope. 

759. The anterior roots arise from a narrow white line 
tpon the anterior columns of the spinal cord. The posterior 
roots urise fix>m a narrow gray band formed by the internal 
gray substance of the cord. They are larger, and the fila- 
ments of origin more numerous than those of the anterior 
roots. A ganglion is found upon each of the posterior rooia 
in the openings between the bones of the spinal column through 
which the nerve passes. 



Vig ISO 




760 After the formation of the ganglion, the two roots 
unite, and constitute a spinal nerve, which passes throu<rh llie 
openmg between the vertebra on the sides of '""o spinal 
column The nerves divide and subdivide, untii their minute 
filaments ramify on the tissues of the different organs 



wnat respect do the poatctiot ro 
do tile tivo roots unite, and wtiei 
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^^Kt61. Tl)e spinal nen-e3 are divided into — 

^^^H Cervical, 8 paiia, 

^^H Dorsal, 13 " 

^^^B Lumbiir, 5 " 

^^B Sacral, 6 " 

^^^B '•&i. The fuur iower cervical and upper dorsal pa,t 

ta^h oihcT and then separate to reunite. This is called lluf 
brach'i-al jilafua. From this plexus six nerves proceed, 
which raiflify upon the muscles and skin of the upper ex- 
tremities, 

763. The last dorsal and the five lumbar nerves form n 
plexus called the lumbar, similar to that of the cervical, 
nnrves pass from this plexus, which ramify upon (he musclos 
and skin of the lower extremities. 

764. The last lumbar and the four upper sacral 
form the sacral plexus. From this plexus five nerves pro- 
ceed, that are distributed to the muscles and alcin of the hip 



A 



765. The sympathetic nerve" consists of a series of 
Gan'gU-a, or knots, exlending each side of the spinal column, 
forming a chain its whole length. It communicates with biith 
'Jie cranial and spinal nerves. With the exception of the 
neck, there is a ganglion for each intervertebral space. These 
ganglia are composed of a mixture of cinerilious and medul- 
lary matter, and are supposed to be productive of i)eculia 
norvous power. 



■ The BtmctuiQ of this nerve is verj* coiaplicated, iLod dUfercnt'V 
physiDlogiatB Bscribo to it varicius Cuuctionn. The chuwiter of iti 
GiuDs arc not well imdecaconil. 



I 

^^H^Wlial exception ! Of n-hat ato the ga.DgV\a. com^viie^t J^^^f 



7G1, Give the division of the spinal nencfl. 7(12. Whal 

763. How many nerves from the luiobat plcsus, and whci 
ify ? 764. How U the mcml plexus fanoed i 765. Of 
■ymp-ithetio nerve consist ! Uow is the sympatlieli 



766. The gamglia may be considered as disHiicl centres, 
giving off branches in four direclions ; nainely, the auperinr, 
or ascending, to communicate with the ganglion above ; ilia 
inferior, or descending, to communicate with the gnnglinn 
below ; the external, to communicate with the spinal nerves ; 
and the ioternal, to commimicate wiih the sympathetic filu- 
incDts. It is generally admitted that the nerves that pass fitim 
the gaDglia are larger than those that entered them ; as if 
lliey imparted to the nerve some additional power, 

767. The branches of distribution accompany the arteries 
which supply the dilFercDt organs, and form communicutioiis 
around them, which are called plexuses, and take the namo 
of the artery with which they are associated. Thus we have 
the mesenteric plexus, hepatic plexus, splenic plexus, &c. All 
thfa internal organs of the head, neck, and trunk, are suppliud 
with branches from the sympathetic, and some of them exclii- 

L vively ; for (his reason, it is considered a nerve of organic life. 
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CHAPTER XXXVIII. 

PHYSIOLOGY OF THE NERVOUS SYSTEM. 

768. The brain is regarded by physiologists and philoso- 
phers as the organ of the mind. Most writers consider it as 
an aggregate of parts, each charged with specific functions, 
and that these functions are the highest and most important 
in the animal economy. To the large brain, or cerebral lobes, 
they ascribe the seat of the faculties of thinkings memory^ and 
the will. In man, this lobe extends so far backward as to 
cover the whole of the cerebellum. To the cerebellum, or 
little brain, is ascribed the seat of the animal^ or lower prO' 
pensities, 

769. " The constant relation between mental power and 
development of brain, explains why capacities and dispositions 
are so different. In infancy, for example, the intellectual 
powers are feeble and inactive. This arises partly from the 
inaptitude of a still imperfect brain ; but in proportion as the 
latter advances toward its mature state, the mental faculties 
also become vigorous and active." 

770. We are able, in most instances, at least, to trace a 
correspondence between the development of the cerebral lol)(»s 
am) the amount of intelligence possessed by the person. Tlu; 
weight of the brain in man to that of the whole body varies 



768 — 772. Give the physiology of the nervous system. 768. How is the 
Drain regarded by physiologists and philosophers ? What do they ascribe 
to the cerebrum ? To the cerebellum ? 769. What does the relation be- 
tween mental powers and development of brain explain? 770. What is 
said respecting the correspondence between the development of the brain 
Mnd inc amount of intelligence possessed by the person ? What is said of 
ts^c wei^lit of tlic brain ? 
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in difleToiil individuals. Tiie heaviest brain on record was 
that of Ciivier, which weighed 4 pounds and 13 1-2 ounces. 

771, The brain liliewiso holds an important rolalion lo all 
the other organs of the system. To the muscular system it 
imparts an influence which induces contraction of the fibres. 
By this relation tJiey are brought under the control of the will. 
To the skin, eye, and ear, it imparts an influence that given _ 
Bensibility, or the power of feeling, seeing, hearing, &c, j 

772. Again, the involuntary fnnctioas of the diflerent por 
lions of the system are more or less influenced by the biuin. 
If the action of this centra! organ of the nervous system ih 
destroyed, the functions of the digestive, respiratory, and cir. 
culatory apparatuses will be much disturbed or entirely sup- 
pressed. 

773. The brain is the seat of sensation. It receives tht. 
impressions made on all parts of the body, through the medium 
of the sensitive nerves. That the impressions of external 
objects, made on these nerves, be communicated to the brain, 
where sensation is perceived, it is necessary that they be not 
diseased or injured. 

Obsenialion. There is a plain distinction between scnsa- j 
tions and impressions ; the latter are the changes produced' t 
in the extremities of the nerve; the former, the changes pro- I 
duced in the brain and cominunicated to the mind. 

774, What part of the brain receives the impressions or 
the moat intimate relation with the intellectual facuhie: 
unknown. Some portions, however, are of less imporlii 
than others. Large portions of the cortical, or outer part, 
frequently removed without affecting the functions of thia i 

771. What ia said of the relation of the brain to all of tl 
body ! 773. Are the involuntary fiinction« of diffetenl perls of the nyslara 
influenced by the brain J 773. Where ia aeasalion percei - ■ - 
igcncy are the iiupressiona of external objects cmiTeye 

-.JKUUwn what part at ibe brain has the (ooit utiiMta uU,&D^vUb^^^a 
'TetUul facnllieii t 
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organ. Pieces of the medullary, or central parts, have beeu 
removed by injuries without impairing the intellect or destroy- 
mg life. This organ, although it takes cognizance of every 
sensation, is, of itself, but slightly sensible. It may be cut, or 
parts may be removed without pain, and the individual, at 
the same time, retain his consciousness. 

775. The brain is the seat of the will. It superintends tlie 
physical as well as the mental movements, and the medium of 
communication from this organ to the muscles, or the parts to 
be moved, is the motor nerves. If the brain is in a quies- 
cent state, the muscles are at rest ; if, by an act of the will, 
the brain sends a portion of nervous influence to a voluntary 
muscle, it immediately contracts, and those parts to which the 
muscle is attached move. There is no perceptible interval 
between the act of the will and the motion of the part. 

776. Some physiologists assert, that the medulla oblongata 
is the point at which excitement to motion commences, and 
sensation terminates ; and also, that it possesses the power of 
originating motion in itself. 

Observation, The medulla oblongata, unlike the brain, is 
highly sensitive ; if slightly punctured, convulsions follow ; if 
much injured, respiration, or breathing, immediately ceases. 

777. It is remarkable that the nerves which arise from 
I he right side of the spinal cord communicate with the left 
hemisphere of the cerebrum, and vice versa ; this results from 
the crossing of the fibres in the medulla oblongata. It follows 
from this, that if the right side of the brain receives an injury, 
the parts of the opposite side of the body lose their sensibility 
and motion. 

Observations, 1st. If the cranial nerves which are connected 



What portions have been removed without impairing the intellect ? 
What is remarkable of the brain ? 775. What is the influence of the brain 
upon the muscles ? 776. What do some physiologists assert cf the medul- 
la oblongata? 777. What is remarkable oi ♦,he nerves? Give the Isl 
observation relative to the cran\a\ ivene^. 
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W'hy a single root are divided, gnly the sensation of the pari 
1 to which lliey are dislribuied is lost. Thus, if the 0|iiic nerve 
I divided, the sense of vision disappears, but the motions of 
!■ the eye are performed as readily as before. But, if the spinal 
are divided, botli sensation and motion of the part to 
I which tliey lead are destroyed. 

2d. When the spinni cord is divided or compressed, as in 
I fractures of the apinal column, all parts below the fracture are 
■'(Wralyzed, (hough the nerves leading to these purls may be 
ininjured. 

, Again, one side of the body or one limb may become 

sible, and the power to move it, bo perfectly retained ; or 

everse of this may happen — the power of motion will 

it while sensation remains. In the former instance, the 

ft function of the posterior, or sensitive column of the spinal cord 

side is destroyed ; in the latter, the anterior, or motoi 

^'Column is affected.- 

. In some cases, both sensation and motion of one aide 
m'Ot the body or one limb are destroyed. In such instances, 
k^Kith the anterior and the posterior columns of one side of 
■ the spinal cord are diseased. 

778. Vigorous and controllable muscular contraction re- 

I quires a sound and well-developed brain. If this organ is 

\ defective in liiese particulars, the movements will be inejii- 

(il, and may be irregular. The central organ of the nei^ 

vous system raust, likewise, be in an active condition, to induce 

regular, steady, and controllable muscular movements. 

Observatio7is. Isl. Persons who have suffered from apo- 
plexy and other severe diseases of the brain, have an involun- 
tary trembling of the limbs, which results from a weakened 
stale of the nervous system. 
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2d. The tremor of the hand, that lessens the usefulness ol 
incapacitates the fine artist or skilful mechanic, in the prime 
of life, from pursuing their vocations, may be, and is often, 
induced by the influence of intoxicating drink, which debili- 
tates and disorganizes the brain. 

tSd. The tottering step, trembling hand, and shaking head 
of the aged invalid, are the results of diminished nervous 
energy, so that steady muscular contraction, so essential to 
regular movements, cannot be maintained. 

779. No difference can be discovered in the structure of 
the several kinds of nerves in any part of their course, and 
the functions they are designed to perform can only be known 
by ascertaining the place of their origin. The nerves may 
be functionally divided into five groups. 

780. 1st. Nerves of special sensation. These are the first, 
second, eighth, and it may be one of the branches of the fifth 
pair of cranial nerves. The function of these nerves is par- 
ticularly described in the chapters upon the senses of smell, 
vision, hearing, and taste. 

781. 2d. Nerves of general sensation. These embrace the 
fifth pair of cranial nerves, and the thirty -one pairs of spinal 
nerves. In those parts that require sensation for their safety 
and the performance of their functions, there is an abundant 
supply of sensitive nervous filaments. The nerves of sensa- 
tion are mostly distributed upon the skin. Few filaments 
ramify upon the mucous membranes and muscles. 

Observations. 1st. The painful sensations experienced in 
Ihe face, and in the teeth or jaws, (tic douloureux and tooth- 
ache,) are induced by irritation and disease of a portion of 
the filaments of the fifth pair of cranial nerves. 



The tremor of the hand among some mechanics in the prime of life ? 

The tottering step of the aged invalid ? 779. What is said relative to the 

structure of the nerves ? How may they be di\'ided ? 780. Give the nerves 

of special sense. 781. Those of general sensation. Where are the nef^e^ 

jf sensation d/stribut(>d ^ What causes tie OlouVouxcnjcl"* 
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1 the trunk of a nerve, the 
lerve ramifies is modified, 
ia made upon the laryie 
ic) in sitting upon a 



»hard 



r injured, the 



I with the fifth cranial nerve, 

id. When pressure is made c 
I Knsibility of the part where the i 
' This is iHuatrated, when pressure 
ve of ihe lower extremity (scia 
I bench. The foot is tlien said to be 
4th. When the trunk of a nerve 
jain ia experienced in the outer extremity of the n 
)low upon the elbow, which causes a peculia 
I little finger and one side of the ring fi':gef, affords a familiar 
illustration. This sensation is produced by injuring the ulnar 
I nerve, which is distributed to the little finger. 

782. 3d. Nerues of molion. These are the third, sixth, 
and twelfth pairs-of cranial nerves, and the thirty-one pairs 
of spina! nerves. These nerves are distributed to the fibres 

I of the five hundred muscles of the body. The functions of 
the muscular are different from those of the sensitive nerves. 
The former are provided for the purpose of motion, and not 
of feeling. Hence, muscles may be cut, and the pain will be 

[..slight, compared with the cutting of the skin. This may bo 

I called muscular pain. Weariness ia a sensation recognized 

) by one set of muscular nervea. 

783. So uniformly is a separato instrument provided for 
[ every additional function, that there ia strong reason lo regard 
[ Jie muscular nerves, although running in one sheath, as in 

ality double, and performing distinct functions. Sir Charles 
ill, in his work on Ihe Nervous System, endeavors to show, 
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that one set of nervous fibres conveys the mandate from the 
brain to the muscle, and excites the contraction ; and that 
another set conveys, from the muscle to the brain, a peculiar 
sense of the state or degree of contraction of the muscle, by 
which we are enabled to judge of the amount of stimulus 
necessa^r to accomplish the end desired. This is obviously 
an indispensable piece of information to the mind in regu- 
lating the movements of the body. 

784. 4th. Nerves of respiration. These are the fourth, 
seventh, ninth, tenth, and eleventh pair of cranial nerves, 
also the phrenic and the external respiratory nerve. All of 
these nerves have their origin in a distinct tract or column, 
called the lateral, in the upper part of the spinal cord. Hence 
it is sometimes named the respiratory column. These nerves 
are distributed to one of the muscles of the eye ; to the mus- 
cles of the face ; to the tongue, pharyn:^, oBsophagus, stomach, 
heart, lungs, diaphragm, and some of the muscles of tlie neck 
and chest. 

785. It is through the instrumentality of the accessory, 
phrenic, and external respiratory nerves, (10, 11, 12, 13, fig. 
132,) that the muscles employed in respiration are brought 



Fig. 132. The distribution of the respiratory nenres. a, Section of the brain and 
medulla oblongata. &, The lateral columns of the spinal cord, e, e, The respiratory 
tract of the spinal cord. <f, The tongue, e, The larynx. /, The bronchia. ^, The 
oesophagus. A, The stomach, t, The diaphragm. 1, The pneumogastric nerve. 
S, The superior laryngeal nerve. 3, The recurrent laryngeal nerve. (These two 
ramify on the larynx.) 4, The pulmonary plexus of the tenth nerve. 5, The cardiac 
plexus of the tenth nerve. These two plexuses supply the heart and lungs with ner- 
vdus filaments. 7, The origin of the fourth pair of nerves, that passes to the superior 
oblique muscle of the eye. 8, The origin of the facial nerve, that is spread out on the 
vide of the fkce and nose. 9, The origin of the gloMso-pharyngeal nerve, that passes 
the tongue and pharynx. 10, The origin of the spinal accessory nerve. 11, This 
lerre penetrating the sterno-mastoideus muscle. 12, The origin of the internal res- 
tiratory or phrenic nerve, that is seen to ramify on the diaphragm. 13, The origin of 
the external respiratory nerve, that ramifies on the pectoral and scaleni muscles. 

784. Give the respiratory nerves. "What is said in reference to the respira- 
tory nerves ? 785. Through the agency of what nerves are the respiratc^rv 
muscles brought into action? Explam ft?;. \^*l. 
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into action without the necessity of the interference of the 
mind. Though to a certain extent they may be undtsr the 
influence of the will, yet it is only in a secontlary degree. No 
one can long suspend the movements of respiration ; * for in 
a short time, instinctive feeling issues its irresistible mandate, 
which neither requires the aid of erring wisdom, nor brooks 
tl)e capricious interference of the will. 

786. The fourth, seventh, and tenth pairs of nerves, (7, 8, 
9, fig. 132,) with the spmal accessory, phrenic, and external 
respiratory, are not only connected with the function of respi- 
ration, but contribute to the expression of the passions and 
emotions of the mind. 

787. The influence of this order of nerves in the expres- 
sion of the passions, is strikingly depicted in Sir Charles BelPs 
Treatise on the Nervous System*. " In terror," he remarks, 
" we can readily conceive why a man stands with his eyes 
intently fixed on the object of his fears — the eyebrows ele- 
vated, and the eyeballs largely uncovered; or wh}, wiji 
hesitating and bewildered steps, his eyes are rapidly and 
wildly in search of something. In this way, we only perceive 
the intense application of his mind to the objects of his appre- 
hension, and its direct influence on the outward organs." 

788. " But when we observe him further, there is a spasm 
in his breast; he cannot breathe freely; the chest remains 
elevated, and his respiration is short and rapid. There is a 



♦ Dr. EUiotson, and some other writers on physiology, have detailed 
cases of death from voluntary suspension of respiration. But these 
cases are not conclusive, as examinations were not made, so as to 
determine positively, that death did not result from disease of the 
heart, brain, or some other vital organ. 

Can respiration be suspended for any considerable length of time ? 
786. What nerves contribute to the expression of the passions and emo- 
tions of the mind ? 787, 78S. What does Sir Charles Bell say of the influ- 
ence of this order of nerves in the ei-pies^voii qI >i>c^^ ■^^jsi%v3u&\ 
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gasping and convulsive motion of his lips, a tremor on liia 
hollow cheeks, a gasping and catching of his throat; his 
heart knocks at his rihs, while yet there is no force in the 
circulation — Oie lips and clieeka heing ashy pale." 

789. " These nerves are the instruments of expression, 
from the smile upon the infanOs cheek, to the last agony of 
life. It is when the strong m&n is subdued hy this mysterious 
inilucnce of sou! od body, and when the passions may be 
truly said to tear the hearl, that we have the most afflicting 
picture of human frailty, and the most unequivocal proof 
'hat it is the order of functions we have been considering, 
that is thus affected. In the first struggle of the infant to 
draw breath, in the man recovering from a state of sufibca- 
lion, and in the agony of passion, when the breast labors from 
the influence nt the heart, the same system of parts is affected, 
Ihe same nerves, the same muscles, and Ihe symptoms or 
character have a strict resemblance." 

790, The seventh pair of nerves not only communicates 
the purposes of the will to the muscles of the face, but at the 
same time it calls lliem into action, under the influence of 
instinct and sympatliy. On tliis subject a late writer remarks, 
" How expressive ia the face of man 1 How clearly it an- 
nounces the thoughts and sentimenlsof the mind! How well 
depicted are the passions on his countenance ! tumultuous 
rage, abject fear, devoted love, envy, hatred, grief, and every 
other emotion, in all their shades and diversilies, arc iioprlnted 
there, in characters so clear that he that runs may read 1 
How diflicult, nay, how impossible, is it to hide or falsify 
the expressirins which indicate the inteiaai feelings! Thus 

guilt shrinks from detection, mnoccnce declares its 
3, ind hope anticipates witli bright e.\pectation," 
Obsenatwn. The fifth pair of nerves (fig. 136} is dis- 



re llipy alia the insttniraenta of eiprfssion, either of jny or grief ? 
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tributed to the parts of the face on which the seventh pair 
ramifies. The former serves for sensation, the latter for 
motion. Thus, when the seventh pair of nerves is divided, 
or its functions destroyed by disease, the side afiected loses 
all power of expression, though sensation remains unaffected. 
On the contrary, if we divide the fifth pair, sensation is 
entirely destroyed, while expression remains. 

791. 5th, The sympathetic nerve. This nenre confers vitality 
on all the important portions of the system. It exerts a con- 
trolling influence over the involuntary functions of digestion, 
absorption, secretion, circulation, and nutrition. Every por- 
tion of the body is, to a certain extent, under its influence, as 
filaments from this system of nerves accompany the blood- 
vessels throughout their course. 

792. An important use of the sympathetic nerve is to 
form a communication of one part of the system with another, 
so that one organ can take cognizance of the condition of 
every other, and act accordingly. If, for example, disease 
seizes the brain, the stomach, by its sympathetic connection, 
knows it ; and as nourishment would add to the disease, it 
refuses to receive food, and perhaps throws off what has 
already been taken. Loss of appetite in sickness is thus a 
kind provision of nature, to prevent our taking food when it 
would be injurious ; and following this intimation, we, as a 
general rule, should abstain from food until the appetite returns. 

• 

Fig. 133. A back view of the brain and spinal cord. 1, The cerebrum. 2, 1 b« 
cerebellum. 3, The spinal cord. 4, Nerves of the face. 5, The brachial plexus of 
nerves. 6, 7, 8, 9, Nerves of the arm. 10, Nerves that pass under the ribs. 11, Tb« 
lumbar plexus of nerves. 12, The sacral plexus of nerves 13, 14, 15, 16, Nerves oi 
the lower limbs. 

"What is the function of this nerve ? What is the effect if the seventh 
pair is divided, or its function destroyed by disease ? 791. What is said of 
the sympathetic 'nerve ? 792. What is the use of the sympathetic system t 
Explain fig. 133. 

JVofe. Let the anatomy and physiology of the nervous system be 
reviewed from Asrg. 131,132,133, oi iiom aivAU^m\c.^Q\x\X\\va\^Ta.\A»'^^.%. 
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CHAPTER XXXIX. 

HYGIENE OF THE NERVOUS SYSTEM. 

793. As the different organs of the system are dependeni 
on the brain and spinal cord for efficient functional action, 
and as the mind and brain are closely associated during 
life, the former acting in strict obedience to the laws which 
regulate the latter, it becomes an object of primary impor- 
tance in education, to discover what these laws are, that 
we may escape the numerous evils consequent on their 
violation. 

794. For healthy and efficient action^ the brain ihouLd he 
primarily sound ; as this organ is subject to the same gen- 
eral laws as other parts of the body. If the brain of the 
child is free from defects at birth, and acquires no improper 
impressions in infancy, it will not easily become diseased in 
after life. But, if the brain has inherited defects, or has ac- 
quired a proneness to disease by mismanagement in early life, 
it will more easily yield to influences that cause diseased 
action. The hereditary tendency to disease is one of the 
most powerful causes that produce nervous and mental affec- 
tions. Consequently, children have a strong tendency to th« 
diseases from which the parents suffered. 

795. When both parents have similar defects, or have 
descended from tainted families, the children are usually more 
deeply impressed with their imperfections than when only one 

793 — 850. Give the hygiene of the nervous system, 793. Why is it im- 
portant to know the laws which regulate the action of the brain ? 
794. What is necessary that the action of the brain be healthy and effi 
dent} What follows if the brain of the chUd has inherited defects? 
795. Whsit 18 the effect when bot\i paTenU ^o^^^-a* %vccia«x ^^\»c^\%\ 



g the defect- Tbia is the reason of the frcijuuncy of 
disease and imbecility among the opulent, as inier- 
marriages among near relationa are more frequent with tliis 
class iban among the poor. 

Observation. Among some of the reigning familieB of 

Europe, particularly the Spanish, the folly of intermarriage 

I among themselves is strongly illustrated. The high and noble 

lalents that characterized their progenitors are not seen, bul 

\ jLere is now exhibited, among their descendants, imbecility 

l^knd the most revolting forms of nervous disease. 

796. " Unhappily, it is not merely as a cause of disease, thai 
rheriidiiary predisposition is to be dreaded. The obstacles 
J. which it throws in the way of permanent recovery are even 

formidable, and can never be entirely removed. 
f Safely is to be found only in avoiding the perpetuation 
f fi! the mischief." 

797, " Therefore, if two persons, each natumlly of excitable 
I and delicate nervous temperament, choose to unite for life, 
t.lhey have themselves to blame for the concentrated influence 
f ,'bf similar tendencies in destroying the health of their olf- 
tipring, and subjecting them to all the miseries of nervous 
^^tsease, madness, or melancholy." The command of God 
fJBot to marry within certain degrees of consanguinity, is in 

scordance with the organic laws of the brain, and the 
i wisdom of the prohibition is confirmed by observation. 

it-eatiort. The inhabitants, females particularly, of the 
t islands of America, are more affected with nervous 
r diseases, than those who reside upon the mainland. The 
I prevalence of these affections is ascribed to the frequent 
K intermarriage of persons closely related by blood. 

' What is one cause of nervous disease aiaong the highei claaaeE ! What 
Oe ot some of the reigning familiea of Europe i 796. Whj la heredi- 
pcedispoaitioa to be dieadad ? 797. Ii the pcohitition or Gad resptct 
inlennarrifigfl in aecordance willi Iha otgsnie laws of the htiial 
at is aaid ot the inhabil^iriH «( the Ben-giil ia\aii4i ui Kwietvt».t ^H 
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798. The Wain requires a due supply of pure blood. TWa 
organ receives an unusually large supply of blood, in com- 
parison with the rest of the body. It is estimated that one 
tenth of all the blood sent from the heart goes to this organ. 
If the arterial blood be altogether withdrawn, or a person 
breathes air that is filled with carbonic gas, the brain ceases 
its proper action, and sensibility with consciousness becomes 
extinct. 

niustrcUions. 1st If a person lose a considerable quantity 
of blood, dizziness and loss of consciousness follow. Thia 
results from the brain not receiving a sufficient amount of 
blood to sustain its functions. 

2d. When an individual descends into a well or pit that con- 
tains carbonic acid, the blood is not changed or purified in 
the lungs, and loss of consciousness and death soon follow. 

799. The slighter variations in the state of the blood have 
equally sure, though less palpable effects. If its vitality ia 
impaired by breathing an atmosphere so much vitiated as to 
be insufficient to produce the proper degree of oxygenation, 
the blood then affiDrds an imperfect stimulus to the bmin. As 
a necessary consequence, languor and inactivity of the men- 
tal and nervous functions ensue, and a tendency to headache, 
fainting, or hysteria, makes its appearance. 

Observations. Isl. Let a person remain, for a time, in a 
crowded, ill-ventilated, hall or churcJi, and headache or faint- 
ncss is generally produced. This is caused by the action of 
impure blood upon the brain. 

2d. If a school-teacher wishes to have his pupils, on the 
iay of examination, appear creditably, he will be careful to 
lave the room well ventilated. Ventilating churches might 

798. Why does the brain require a due supply of pure blood ? What is the 
efifect when a person loses a considerable quantity of blood ? What causes 
the loss of consciousness when carbonic acid is breathed ? 799. What 
effects are produced by slight variations in the quality of the blood ? From 
the following observations, give some of the effects of impure bloud on 
t/je bi'Aia. 



. ihe innttenlion and sleepiness that aie observe J 
pAiring llie afternoon service. 

. In many insmnccs, the transmission of imperfectly 
^oxygenated blood to ihe brain, is an influentiol cause in iha 
PproductioQ of nervous disease and delicacy of constitution, 
^Tlie only efficient remedy for these conditions is a supply of 
: blood to the brain. 

00. The brain should be called into action. This organ, 

ike the muscles, should be used, and then allowed to rest, or 

ieose from vigorous thought. When the brain is projierly 

I called iato action by moderate study, it increases in size and 

I'ttrengih ; while, on the other hand, if it is not used, the 

^ttclion of this organ is enfeebled, thereby diminishing the 

tinclioQ of all parts of the body. 

801, The brain, being an organized part, is subject, so far 

s regards exercise, to the same laws as the other organs of 

ftlhe body. If it is doomed to inactivity, its size diminishes, its 

Lbealth decays, and the mental operations and feelings, as a 

■liecessary consequence, become dull, feeble, and slow. If it 

t duly exercised atter regular intervals of repose, the mind 

9 readiness and strength. Lastly, if it is overtasked, 

Ernther in the force or duration of its activity, its functions 

f^Kcome impaired, and irritability and disease take the place of 

tealth and vigor. 

803. The consequences of inadequate exercise will first be 

E«xplained. We have seen that by disuse the muscles become 

P<^aciated, Ihe bones soften, and ihe blood-vessels are oblit- 

I eraled. The brain is no exception to this general rule. It ia 

impaired by permanent inactivity, and becomes less fit to 

manifest the mental powera with readiness and energy. Nor 

will this surprise any reflecting peison, who considers thai the 
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brain, as a part of the same animal system, is nouiished bj 
the same blood and regulated by the same vital laws as the 
muscles, bones, and arteries. 

803. It is the weakening and depressing effect which is 
induced by the absence of the stimulus necessary for the 
healthy exercise of the brain, that renders solitary confine* 
ment so severe a punishment, even to the most daring minds. 
Keeping the above principle in view, we shall not be surprised 
to find that non-exercise of the brain and nervous system, or, 
in other words, inactivity of intellect and feeling, is a very 
frequent predisposing cause of every form of nervous disease. 

804. For demonstrative evidence of this position, we have 
only to look at the numerous victims to be found among 
females of the middle and higher ranks, who have no calls U 
exertion in gaining the means of subsistence, and no objects 
of interest on which to exercise their mental faculties, ani 
who, consequently, sink into a state of mental sloth €uv 
nervousness, which not only deprives them of much enjoy 
ment, but subjects them to suffering, both of body and mind 
from the slightest causes. 

805. But let the situation of such persons be changed: 
bring them, for instance, from the listlessness of retirement 
to the business and bustle of the city ; give them a variety of 
imperative employments, and so place them in society as to 
supply to their cerebral organs that extent of exercise which 
gives health and vivacity of action, and in a few months the 
change produced will be surprising. Health, animation, and 
energy, will take the place of former insipidity and dulness. 

806. An additional illustration, involving an important prii. 
ciple in the production' of many distressing forms of disease 



803. What renders solitary coniineinent so severe a punishment to the 

most daring minds ? What is a predisposing cause of nervous disease ? 

80-1. In what classes do mental and nervous debility prevail ? 805. Ho^ 

can this be counteracted? 806. Qive another illustration, showing bow 

ditesLse of the brain is induced. 



S(i:i 



ft-ill bo ffflind in the case of a man of mature ajje, nnri of 

ictive hahils, w)io lias devolod his life lo the toils of hiismess, 

I whose hours of leisure have been few and short. Siip- 

e such a person to retire to the country in search of repose, 

^nd to have no moral, reUgious, or philosophical pursuits lo 

Ififccupy his attention and keep up the active exercise of hia 

liferain ; this organ will lose its health, and (he inevitable result 

Jvwill be, weariness of life, despondency, or sotne other variely 



the mind 



807. One great evil attending the absence of s 
Btive employment or object of interest, to exereis 
I and bruin, is the tendency which it generates to waste the 
■I'wiBnial energies on every trifling occurrence which presents 
o seek relief in the momentary excitement of any 
m, however unworthy. The best remedy for these 
K.evils is Id create occupation to interest the mind, and give 
■ilhnt wholesome exercise to the brain, which its constitution 
|teqnircs. 

BOS. Tlx evils arising jrom excessive or ill-timed exercise 

mof the brain, nr any of its parts, art numernus. When we 

f> long, or in loo bright a light, it becomes blood- 

J'Bhot. The increased action of its vessels and nerves gives 

n of fatigue and pain, requiring us to desist. 

, the irritation gradually subsides and 

mthe healthy state returns. But, if we continue to look intently, 

r resume our employment before the eye has regained its 

Kpatural state by repose, the irritation at last becomes pertna- 

, and disease, followed by weakness of vision, or even 

blindness, may ensue. 

Phenomena precisely analogous occur, when, from 
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intense mental excitement, the brain is kept long in a state of 
excessive activity. The only difference is, that we can always 
see what happens in the eye, but rarely what takes place in 
tlie brain ; occasionally, however, cases of fracture of the skull 
occur, in which, part of the bone being removed, we can see 
the quickened circulation in the vessels of the brain, as easily 
as those of the eye. 

810. Sir Astley Cooper had a young man brought to him, 
who had lost a portion of his skull, just above the eyebrow. 
" On examining the head," says Sir Astley, " I distinctly saw 
that the pulsation of the brain was regular and slow ; but at 
this time he was agitated by some opposition to his wishes, 
and directly the blood was sent with increased force to the 
brain, and the pulsation became frequent and violent" 

811. Indeed, in many instances, the increased circulation 
in the brain, attendant on mental excitement, reveals itself 
when least expected, and leaves traces after death, which are 
verv DPfceptible. When tasked beyond its strength, the eye 
becomes insensible to light, and no longer conveys any im- 
pressions to the mind. In like manner, the brain, when much 
exhausted, becomes incapable of thought, and consciousness 
is almost lost in a feeling of utter confusion. 

812. At any time of life^ excessive and continued mental 
exertion is hurtful ; but in infancy and ear'y youth, when the 
structure of the brain is still immature and delicate, perma- 
n(ini mischief is more easily produced by injudicious treat- 
ment than at any subsequent period. In this respect, the 
analogy is as complete between the brain and the other parts 
of the body, as that exemplified in the injurious effects of pre- 
mature exercise of the bones and muscles. 

813. Scrofulous and ri ckety children are the most usual 

810. Relate the case detailed by Sir Astley Cooper. 811. May the 
increased functional action of the brain change its structure ? 812. At 
what age particularly is excessive and continued mental exertion hurtful f 
BJ3 What it said of scrofulous and i\cWe\.>) c\iv\(Vi«vL\ 
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I Burti-rera in this way. They ure generally remarkable fur 
I large 4ea<la, great precocj ty of undyrstaiiding, and amall, deii- 
\ caie bodies. But in such inBlancea, the great size of the brain, 
[ and the acuteness of the mind, are the results of morbid 
vlh. Even with the best of managemenl, the child puases 
f the first years of its life co^istantly on (he brink of active 

14. Instead, however, of trymg to repress its menial 
E activity, the fond parents, misled by the early promise gf 
I genius, too often excite it still further, by unceasing cultiva- 
I Ikiii, and the never-failing stimulus of praise. Finding Its 
I progress for a lime equal to their warmest wishes, they look 
I forward with ecstasy to the day when its talents will break 
[ forth and shed lustre ou its name. 

815. But in exact proportion as the picture becomes 

irighter to their fancy, the probability of its being realized 

[-!>vcome3 less; for the bmin, worn out by premature exertion, 

;r becomes diseased, or loses its tone, leaving the mental 

ers ijnbecile and dipressed for the remainder of life. The 

I expected pixuligy is thus easily outstripped in the social race 

I by many whose dull outset promised him an easy victory. 

S16. Taking for our guide the necessities of the couslitu- 

ion, it will be obvious that the modes of treatment commonly 

■esorted to ought to be reversed. Instead of straining to ihu 

pintmost the already irritable powers of the p recocious child, 

l^nd leaving hts dull competitor to ripen at leisure, a systematic 

Battempt ought to be made, from early infancy, to rouse lo action 

P'dte languid faculties of the latter, while no pains ought to be 

f apared to moderate and give tone to the activity of the former. 

817. Instead of this, however, the prematurely intelligent 

fOhild is sent to school and tasked with lessons at an umisuallv 

, How a.e aiicti children UBually managed } 816. What is the causB 
sir early promiie nod siibaeqiient disappointment? R16. Wiat mods 
■enOnpnt shjuld he ndoplcd in cducnling ^(cwiAavia tiia&«'n.>. 
'Imv sl,o}dd Ihe dull nr less actWe c\u\4 be taca.\.cit NWi.^. \'i. "^^ 
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early age, while the healthy but more backward boy, who 
requires to be stimulated, is kept at home in idleness, per- 
haps for two or three years longer, merely on account of 
nis backwardness. A double error is here committed. The 
consequences to the intelligent boy are, frequently, the per- 
manent loss both of health and of his envied superiority of 
intellect. 

818. In youth, too, much mischief is done by the long 
oaily period of attendance at school, and the continued appli- 
cation of the mind which the ordinary system of education 
requires. The law of exercise — that long-sustained action 
exhausts the vital powers of the organ — applies as well to 
the brain as to the muscles. Hence the necessity of varying 
the occupations of the young, and allowing frequent intervals 
of exercise in the open air, instead of " enforcing the continued 
confinement now so common." 

Observation, It is no unusual occurrence, that on examina- 
tion day, the best scholars appear indifferently. This may be 
the result of nervous exhaustion, produced by extra mental 
effort in preparing for the final examination. It is advisable 
for such pupils to divert their minds from close study for a 
few days previous to examination. During this time, the 
student may indulge in physical recreation, social intercourse, 
and a moderate amount of reading. 

819. " In early and middle life, fever, an unusual degree 
of cerebral disorder, is a common consequence of the exces- 
sive and continued excitement of the brain. This unhappy 
result is brought on by severe study, unremitted mental exer- 
tion, anxiety, and watching. Nervous disease, from excessive 
mental labor and high mental excitement, sometimes shows 
itself in another form. 



Wliat are the consequences of the error ? 818. What error prevails in the 
present system of education ? Why should youths be allowed frequent 
iittcrvuU to exercise i'l the open a\r> Owe oVi^ew^xXviw. "^Vi. '^Nva.v \s a 
frequent couscqueacc of contiuued aud exeess\NG ev.c:\\.vi\a^^i^.^il^^:^vi\iVo:^\a 
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820. " From the want of proper intervals of real, the vascu- 

ar excitement of tlie brain has not time to sutwiJe. A restless 
irritability of temper and disposition comes on, attended with 
aleeplensness and anxiety, for which no e.Yteraal cause can be 
assigned. The symptoins gradually become aggravated, the 
digestive functions give way, nutrition is impaired, and u 
sense of wretclicduess is constantly present, which often leads 
Ip attempts at suicide." 

Observations. 1st. Moderation in mental exertion is more 
necessary in old age than in early or mature years. In youth 
and manhood, the exhaustion of the brain from over-exciie- 
ment may be repaired, but no such result follows over-exer- 
tion in the decline of life. " Wliat is lost then, is lost forever." 
' A t that period, the brain becomes excited, and is soon exhausted 

when forced to protracted and vigorous thought. Sir Walter 
- ficott and President Harrison afibrd sad examples of prema- 
fture dealli from overtasked brains at an advanced period of 
fSieir lives. 

2d. [f the mind is iocessaatly engaged in the contemplation 
I of tlie same object, there is danger from over-exertion of the 
I'Jjrain at any period of life, but more particularly in old age. 
f The more limited the sphere of mental action, tlie greater tlie 
F danger of the brain being over-exercised. Hence the frc- 
t qucncy of nervous diseases in poets, mathematicians, and 



). What often miuiifeKts itself from the want of proper interyali of 
It ? Why 18 modcrBtion in menial action necessajy in oli\ age ? What 
[» the effect if the mind ia incDisantlj- EQgaged In tlic conleiiplolion of the 
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CHAPTER XL. 

HYGIENE OF THE NERVOUS SYSTEM, CONTINUED. 

821. Having pointed out the evils arising both from inade- 
quate and from excessive mental exertion, it remains to direct 
the attention to some of the rules which should guide us in 
tho exercise of the brain. 

8*22. We should not enter upon continued mental exertion^ 
or arouse deep feelings immediately before or after a full 
meal. Such is the connection between the mind and body, 
th;il even in a perfectly healthy person, unwelcome news, 
sudden anxiety, or mental excitement, occurring soon after 
eating, will impede digestion, and cause the stomach to loathe 
the masticated food. 

823. The worst forms of indigestion and nervous depres- 
sion are those which arise from excessive mental application, 
or depressed feeling, conjoined with unrestrained indulgence in 
the pleasures of the table. In such circumstances, the stom- 
ach and brain react upon and disturb each other, till all the 
horrors of nervous disease make their unwelcome appearance, 
and render life miserable. Too many literary men and 
students know this from sad experience. 

824. We should engage in intense study %n the early part 
oj the day. Nature has allotted the darkness of the night for 
repose, and for restoration by sleep of the exhausted energies 
of mind and body. In the early part of the evening, if study 
or composition be ardently engaged in, the increased action 



822. Why should we not arouse deep feeling immediately before or aftei 
TMtiTij^ a full meal ? 823. How are the worst forms of indigestion and ner 
\'ni< Oppression produced ? What class of men know this from sad esperi 
?jjcc ? S24. AVhat evils arise from ^tuilLv^ua u.^\>\\t«A)\ow ^X. \C\^\.\ 
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•lA the bruin, which ulwuys iiccuinjianies activity of iiiii)il, 
'requires a loug time to subside. If the individual possesses, a 
'nervous lempemment, he will be sleepless for hours ailer he 
ItHS retired, or perhaps be tormented by unpleasaut dreams. 

S25. It is, tlierefore, of great advaotage to enler upon 
iulense mental application early in tlie day, and to devote 
several of tlio hours which precede bedtime to entertainiug 
Gonvci 4alion, music, atid lighter readiug. The vascular excite - 
ment } reviously induced in the brain by study, has then time 
to subside, and sound, refreshing sleep is much more cer- 
toiidy obtained. This rule is of great consequence to those 
who are obliged to undergo much mental labor, 

Ohservalion. The idea of gathering wisdom by burning 
the " midnight oil," is more poetical than profitable. The 
best time to use the brain is during the day. 

826. The close student and the groKiTig child 7ieed more sleep 
than the idler or the adult. As steep is the natural repose of 
all organs, it follows that the more the brain and other orguiia 
of the system are employed, the more repose they require 
The organs of the child, beside sustaining their proper func- 
tions, are busy in promoting its growth. This nutritive process 
is attended with a certain degree of exhaustion. The impaired 
health of children often results from a disregard of this priu- 
:plo. But, on the other hand, an excess of sleep produces 
feebleness, by preventing the proper exercise of the mind a;i 
welt OS the body. 

The length of time tJie hraia may he adoantageousli/ 
i»rterf, is modijied by many circumst/tnces. The power of the 

un in different persons to endure action, is various. This 

modified by its primary character ; by development and 
age ; by habits of action ; by the health of the cerebral or^iiti 
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and general system; by the moral feelings and other con- 
ditions. 

828. The primary physical organization of some indi* 
viduals is such, that they are enabled to endure with impunity 
an amount of mental labor that t^ould disorder, if not de- 
stroy functionally, the cerebral organ of others difiereutly 
constituted. Napoleon Bonaparte was of this number. There 
can be no fixed period for mental labor, that may be adopted 
as a rule for all persons whose systems are maturely developed. 
Much less is there a proper definite period for study, that is 
applicable to all children. 

Observation, The practice of retaining pupils of all ages, 
from five to twenty years, in the school-room the same period of 
time, for the purpose of study, is not predicated upon any law 
of physiology. An exercise of three hours, with one or two 
recesses of ten minutes each, may profit the eldest class ; two 
hours with a recess of ten minutes, the middle class ; while 
one hour, or one hour and a half, with one recess, would be as 
long a period as the youngest pupils should be retained in the 
study-room at one session. 

829. A person who is accustomed to muscular exertion 
will endure a longer period of physical toil than one who is 
not inured to it. So it is with mental labor. If the brain has 
been habituated to mental action and profound study, it will 
not be so soon fatigued as when not accustomed to such 
exertions ; consequently, an amount of mental labor may be 
performed with impunity at one time, that would exhaust and 
cause serious disease of the cerebral organ at another. 

Observation. Persons that commence a course of study 
at a late period in life, frequently evince their zeal at the 

828. Why can there be no fixed period for mental labor ? What is said 

of the practice of retaining pupils of all ages the same period of time in 

the school-room ? 829. Show that the action of the brain is influenced V/v 

habit, as well as the muscular system. What suggestion to those persons 

that commence a course of study ut a\a.t,e ^et\o\V.\tv\\^^"^ 



B. 

i 



CumiaeDuement by poring over tlteir books twe1v\: ur mure 
bours each duy. Tlio progress of such students is souii 
BTTCsicd by physical nud moutal dejiressioii. In such insiacicoii, 
it would be inorc judicious to commence with only tlircc or 
four hours' vigorous applicadoa each day, and gradually pro- 
Iracl the period of study five or more minutes every succes- 
nve day, until theJirain may be called into vigorous action six 

eight hours with impunity, 

SiiO. The amount of mental power is greatly mflueinic.d 
by the general health. Such is the intimate connection of tiio 
different parts of the system, particularly the digestive ap|>a.ia 
ttis, with the cerebral organs, that except there be vigor ot 
conslitutLOD, aud freedom from disease, menial eirorts will Ik 
feeble and of little avail. 

Obaeroalion. The prevaleal opinion, tliat individuals who 
are feeble or diseased may actjuire a collegiate education, and 
thus become useful to iliemselvea and the community, is very 
generally erroneous. Such persons should enler upon a daily 
and Bystemutic course of physical training, and their labor 
should be in the open air, in order that the system may be 
invigorated and freed from disease. 

Sai. The moral feelings exert a controlling influence over 
Ihe fvuictions of the muscular, digestive, aud respiratory 
organs. They also exert on influence, perhaps, more pow- 
erful upon tlie nervous system. VVliile fear and anxiety 
depress, hope and the enlivening emotious, facilitate the func- 
tional activity of the braui, oiid increase its power for mental 
fiy a proper and systematic education of the 
moral feehngs, they are not only a source of happiness, and 
iroductive of right conduct, but aid in the culture of tlie 
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intellect. Consequently, we should cultivate a feeling of hopcy 
ful trust in the future, and a finn reliance upon the laws which 
the Creator has given us for our guidance. 

832. Regularity is very important in exercising the moral 
and intellectual powers. P eriodicity , or a tendency to resume 
the same mode of action at stated times, is peculiarly the 
characteristic of the nervous system. If we repeat any kind 
of mental efibrt every day at the same hour, we at last find 
ourselves entering upon it without premeditation when the 
time approaches. In like manner, if we arrange our studies 
m accordance with this law, and take up each in the same 
order, a natural aptitude is soon produced, which renders 
application more easy than by resuming the subjects as acci- 
dent may direct. 

Observation. When engaged in abstruse studies, it may be 
found advantageous to pursue others that are less difiiculu 
The intense application of the brain, which is requisite in the 
one instance, is relieved by directing the attention to a study 
that requires less thought. By this change, there is mental 
relaxation attended with invigoration of the cerebral organ. 
Or, it may be explained by assuming, that the brain is com- 
posed of an aggregate of distinct organs, each of which is 
called into action in pursuing different studies. 

833. Effective study is impossible if the powers of the 
brain are depressed. When the cerebral organ has been 
temporarily debilitated by protracted mtellectual efforts, it is 
ineffectual to attempt any concentrated mental exercise. This 
condition of the nervous system is indicated by confusion of 
thought and inability to attain results that usually follow simi- 
lar efforts. Mental rest in these cases is required. 

Observation. Students frequently fail in solving mathc- 

832. Why is regularity of great importance in exercising the moral and 
Intellectual powers ? What suggestion when pursuing abstruse studies ? 
How explained ? 833. When is effective study impossible ? How is thit 
condition of the nervous ftystemmdieaLl^d^ 



maiical jirublcins when tite mind is jirostrulcd by cui 

Hiid excc-sstvo ctforl lo obtoJa a solution. Nol uiifrequcQtljjQ 

aAer a night's resl the problem is quickly solved, and 1 

pupil thinks he " dreamed it oui." The true expltuiiition ia;j 

rest invigorated the exhausted brain, wluch titled it foi 

oua and successful ihoughl, 

834. TIte in/eliect should not be euhivated to the negleef^V 
nfthe moral and physical powers. All the faculties 
I'or their developmcol regular exercise, alternated with inter? I 
vals of rest. This is as necessary to the due developmeut \ 
uf the moral feelings of a child as in physical training an^'3 
menial culture. Consequently, those schools ore to be pre^-a 
ferred in the education of youih, where the pliysicol, into t&s*jM 
tual, and moral facultiea receive each (Say a due share c 
attention and culture. 

835. The continuance of healthy and vigorous action in 
tlte matured phytsical, mental, and moral powers, requires 
frequent and regular action, alternated with rest, as much as 
in their development. Consequently, those who cultivate o 
or two of theso faculties, to the neglect of the others. e.*hibil..™ 
B marked deficiency of acuteness and vigor in those nirf^J^ 
BJtercised. This defect reacts on the powers that are vigor- 
ous, diminishing the energy nnd deteriorating all the otho. 
faculties of man. 

Obseri'atiotis. lat. If the principles before mentioned anM 
inie, the adult, as well as the child, should si>end a part of J 
uach day in some proper physical employment ; another p 
lion should be appropriated to inlelleciual pursuits ; wl 
another )>hould be sedulously devoted to tlic cuitivation of J 
ihe moiaJ feelings. 

!2d. Disease of the corpMeal system more frequently oocumJ 
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when only one set of faculties is used than when all are 
e<iually employed. This is particularly true of nervous and 
mental disease, which follows and is caused by either high 
intellectual action, or intense moral emotions, without a due 
amount of physical exercise. 

836. The brain can exercise its full farce wpan only one 
object at a time. If its energies are directed to two or more 
operations, neither will receive that full power of exertion that 
it would if only one object had engaged the mind. Although 
the brain will direct several operations at the same time when 
only slight mental effort is required, yet when one operation 
becomes difficult, or demands special attention of the mind, 
the other will be suspended. This is illustrated in social 
conversation while walking. Let it become necessary to con- 
centrate the nervous power upon the motor organs, and the 
conversation declines or ceases. 

837. In acquiring an education, or in pursuing any protes- 
sion or trade, none of those influences that promote the propei 
functions of the body, and tend to increase physical ease, 
sliould be neglected. For, if the brain is occupied with dis- 
agreeable sensations, it cannot concentrate its power as efTec- 
tively in the various employments of man. 

Observations, 1st. The situation, ventilation, light, and 
warmth of a school-room, together with the arrangement of 
the benches, do much to influence the concentration or dis- 
traction of the operations of the mind. Let there be attached 
to the school-house a spacious yard planted with trees ; let its 
architecture be attractive ; let the windows be arranged with 
regularity, and not with the elevation of a convict's cell, and 
the benches, in every respect, be adapted to the diflercnt 
scholars, so that the position of each may be comfortable, and 

836. What is the effect if the brain concentrates its energies on more 
than one object at a time ? How illustrated ? 837. What should be re- 
gurdbd in pursuing any employment? Why? What is said in reference 
to the nrruufi;emciit of snho»\-rooma^ 



wa misiake if iliere is uoi a greater iiiipruveineiii, in a givcitl 
lime, in sucli a schoul, ihon where Uiere is au apparent c[» 
cegiird to llie pleasure or comfort of tlie acholara. 

2d. Mechanics'' shops should receive aa much attealion^l 
relative to their situation, light, wanuth, &c., us school-ruom^'l 
If these are duly ohserved, the nervous influonce irausmittedi'j 
from the brain to the m'.iscles will be more stimulating, as wetlfl 
as more abundant ; consequently, labor will be performed wilKfl 
less Bxhaustion. ' 

838. Repetition u tiecessari/ to make a durable impresiioA 
on the mind. " i'lie nocessity of judicious repetition in iiiuii- 
tul and moral education, is, in fact, too little adverted t(f, 
because tlie principle which renders it efRcacJou s has not been 
understood. To induce facility of action in the organs of the 
mind, practice ia as essential aa it is in tlie organs of motion. 

839. "■ In physical education we are aware of the advantages 
of repetition. We know that if practice in dancing, fencing, 
skating, aiid riding, is persevered in for a length of lime 
suliicicnt to give ihe muscles the requisite promptitude and 
harmony of action, the power will be ever afterward retained, 
although little called into use ; whereas, if the muscles have 

not been duly trained, we may reiterate practice at differenl _ 

imervala, without proportionate advancement. The same prin>*^^J 
ciple applies equally to the moral and intellectual powerSi^HH 
because these operate by means of material organs. "J 

84U. " According to this principle, it follows, thai in leam- 
iug ii language or science, six successive months of applica- 
tion will be more effectual in fixing it in the mind and mak- 
ing it a part of its furniture, llian double or treble the time, 
if the lessons are interrupted by long intervals. Hence it ia 
u great error to begin and study, and then break ofF, to fiuish 

-M 

mechinicii' sbu^is f 833. Ts rcpeliUun necesRBrj to make a lluidl^^^^| 
.-tiiiun □□ the mlniH Wtiy ! 639. tlow ia it with pbywU E^duJi^^^H 
i SlU. Wh^t foLl^Wi, fltcordiaij to lliis b™"«^Ji= ^^^H 
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at a later period. The fatigue is thus doubled, and the sno* 
cess greatly diminished. 

841. ^'The best way is to begin at the proper age, and to 
persevere till the end is attained. This accustoms the mind 
to sound exertion, and not to Jits of attention. Hence the 
evil arising from long vacations ; and also the evil of beginning 
studies before the age at which they can be understood, as in 
teaching children the abstract rules of grammar, to succeed 
in which, implies in them a power of thinking, and an amount 
of general knowledge, which they do not possess.^' 

842. The skull is susceptible of fractures from slight 
blows. This occurs most frequendy when the blow is given 
on the side of the head above and anterior to the ear. 
Here tlie bone is very thin, and often quite brittle. For these 
leasons, no instructor, or any person, should punish a child by 
striking upon any portion of the head. 

Observation. A few years since, a teacher in one of the 
^liddle States gave a pupil a slight blow upon the head. It 
fractured the skull and ruptured a blood-vessel of the brain, 
causing a loss of consciousness, and finally death. 

843. Concussion of Ike brain may be produced by blows^ or 
by violently shaking a person. As the brain is of pulpy con- 
sistence, the atoms of which it is composed, and the circula- 
tion of blood in its minute vessels, may be disturbed by the 
vibration from a blow on the exterior of the skull -bones. This 
disturbance of the cerebral organ is attended with unpleasant 
sensations, dizziness, loss of memory and consciousness. 
These may be followed by headache and inflammation of the 
brain. Concussion of the brain, and the results above men- 
tioned, may be produced by the sudden motion attendant on 
the violent shaking of a scholar. Consequently, a child should 

841. What is the best way of learning the sciences ? 842. Why should 
not a child be struck upon any portion of the head ? What observatiin 
in this connection ? 843. How may concussion of the brain be producL-a \ 
What 18 the e/fect of each upon lV\e YjtbJvwoI \\\.<i OclA^"^ 



never he seized by tlie urni am! shaken violeuily as a m 

Obseroation. Most persons have experienced a disu 
able scnsuiioii and dizziness, caused by falling from a 
elevation, or by jumping froiti a carriage. This is ihe 
of a moderate concussion of the brain. 

844. Iq injuries of the brain, from blows and falh 
symptoms are usually alarming, and all should possess 
itiformatiun for sucli coutingencies. In general, such 
dents are attended by insensibility ; the skin i 
are pale and cold, the pulse is very weak and feeble, and the 
circulation is less vigorous ; the respiration, also, is less 
quent and full. 

845. When these symploma exisl, the individual, in 
first instance, should be placed in pure air, and friction 
dry warmth should be applied to the pallid and cold ski 
This should be assiduously persevered in until heal and color 
are restored to the skin and limbs, and due action of the heart 
and arteries has been established. Mild stimulants may aisc 
be used internally, with much advantage. The sympathizi 
friends should not be permitted to stand about the patient, 
they vitiate the air. There should be no bleeding until I 
skin and extremities become warm. Send for a surgeon witi 
out delay. 
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CHAPTER XLI. 

THE SENSE OF TOUCH. 

846. Sensation is the perception of external ob^acts by 
.means of the senses. There are five senses, nan.ely. Touchy 

Tasie^ Smelly Hearing, and Vision, 

847. Touch is the sense by which the mind becomes ac- 
quainted with some of the properties of bodies, and enables 

IS to determine whether their surfaces are smooth or rougl., 
heir relative temperature, and, to a certain degree, their form 
«nd weight. 

848. Some physiologists make a distinction between the 
sen&e of touch and tact. Tact, or feeling, is more genenil, 
extending over the whole surface of the skin and mucous 
membranes, while touch exists chiefly in the fingers of man 
and in the noses of certain quadrupeds. 

849. " In the exercise of these functions, tact is considered 
passive ; as, when any part of the system comes into contact 
with another body, a sensation of its presence is given, with- 
out the exercise of volition. On the contrary, touch is active. 
And is exercised voluntarily, for the purpose of conveying to 
die mind a knowledge of the qualities or properties of the 
surfaces of bodies ; as when we feel of a piece of cloth to 
ascertain its qualities, or a polished surface, to prove its 
smoothness." 

850. In man, the hand is admirably adapted to the exercise 

84G. Define sensation. How many senses have we ? 847 — 851. What is 

taid of the sense of toxichf 847. Define touch. 848. What is the difference 

between touch and tact ? 849. In the exercise of these functions, whicli is 

active, and which passive? 850. WVi'jiath.e hand so admirably adapted 

to the exercise of the sense of toucYi^ 
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or [oiich. " The fineness of the skin, its greai satiaibility, lUa j 
species of cushion rorrneii by ihe sub-cutaneuus fat al tlie ] 
extremities of the fingers, tlie length aod flexibility of these J 
organs, and the capability of opposing the thumb to the finger^ J 
like a pair of forceps, are su many couditioos essentially favor- i 
uble to the delicacy of this sense, and enable us to appreciate '1 
wiih exaclitvide the qualities of the bodies we may feel," 

S51. The nerves that supply the sense of touch, proceed I 
from the anterior half of the spinal cord. Where this si 
is most acule and delicate, we find the greatest numbe 
sensitive nervous filaments, and those of the largest size. 

ObservatioTi. In amputating limbs, and other surgical oper- 
ations, the division of the skin causes more pain tlian all the 
subsequent steps of the operation, however protracted. The 
muscles, cellular membrane, and fat have but little sensibility} 
while the banes, tendons, and ligamenis are insensible whea J 
nol diseased, and muy he cut without causing pain. 



Hp^- 
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The sense of touch varies in different persons, antf^ 
ilso in Individuals of diiTcrent ages. Thus the sensibilities of 
the child arc more acute than those of the aged. Although 
there is an original difference of sensibility from organization, 
still, the function of the nerves of sensation is modified by, 
certain influences. 

853. The kealllig or unhealthy, active or inactive Hate of 
Ike brain, injliiences the action of Ike seTisitiae nenes. In 
sound and perfect sleep, the brain is inactive. In this state, 
on^inary impressioa'i made upon the skin are not observed by 
the sleeping person. Thus the arm may be blistered while 



S51. From what do the aettes proceed that supply t1 
gr.l. Oice the hyil'aa u/ the ialae of (OIicA. S51. Dufs 
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slcfrpiiig, vvlien exposed to the warm rays of the sun, and the 
individual will not be aware of it at the time. 

854. If there is compression of the brain, as when the 
skull-bones are depressed, or disease of this organ exists, as 
in severe typhus fever, impressions made upon the nerves of 
the skin will not be noticed. The samtfis true when the 
mind is engaged in intense thought or study ; heat or cold may 
be so intense as to disorganize the skin, and not to be noticed. 

855. The varying health or condition of the brain usually 
depresses or increases the sensitiveness of the skin. This is 
seen in grief and fear, which diminish, while hope and joy 
increase the impressibility of this tissue. It is not uncommon 
to see the unfortunate insane endure exposure to heat and 
cold with seeming impunity ; whereas it would induce almost 
insupportable suffering to the sane man. Diseases of the 
heart, stomach, and lungs, alter the condition of the bmin, 
and modify, to a greater or less degree, the sensitiveness of 
the skill. 

856. The state of the conducting nervous trunks influences 
the nerves of sensation. If a nervous trunk is compressed or 
divided, the parts supplied by nervous filaments from this 
branch, will be insensible to the impressions made upon them, 
and consequently such impressions are not transmitted to the 
brain. 

Observation, When the inside of the arm or lower extrem- 
ities rests upon a hard surface, the nerves may be compressed 
so as to deprive the parts of sensibility. This condition is 
called " numbness." 

857. The quantity of blood supplied to the skin modifies 



8o4. Mention other conditions that affect these nerves. 855. "Wl.at is 
the effect of the varying health or condition of the brain upon the sensi- 
tiveness of the skin ? Give instances of this effect. 856. What is the 
result if a nervous trunk is divided or compressed ? How may ** numb- 
ness " ;n the limbs be produced' 857 Does the c^uantity of blood supplied 
lu thu skin UiTcct its senslbiiity ) 



its iensiltveness. Tf the quanlily of blood is diminished, thcl 

sensibility of the skin will be impaired. This is demoiistrate^J 

by noting the effects of cold upon the cnlitneoi 

application of which contracts the blood-vessels, a 

circulating fluid from this membrane, which is shown by UiB 1 

paleness, as well aa by the shrivelled appearance of the skim.f 

And, if this tissue is wounded while under the influence of>' j 

nild, but Utile pain will be felt, and this chilling 

be carried so far as not only to deprive the pan of s 

but of vitality. 

858. The influence of the blood upon the sensibility of tho. I 
skin, is further demonstrated by the pain experienced wheai f 
chilled extremities are suddenly exposed to heat. The nerves^, I 
by the sudden dilatation of the contracted blood-vessels, are put. J 
in vivid and rapid motion, which causes the painful and tingrm|r I 
sensation that we experience. In every part of the sysletn^ri 
sudden changes produce unpleasant sensations, and frequently f 
a diseased condition of the organs. 

Ohserration. When the hands, or other portions of the i 
body, are frozen, or severely chilled, safety and comfort de- I 
mand that Circulation be restored to the parts by moderal»,J 
fi.vercise in a cool room. Not unfrequently, the vitality of iheil 
limb is destroyed by immersing it in hot water or holding Y 

859. Tht quality of the blood also infiuenets tensal.ion. If 1 
ilie brain and other parts of the nervous ,=vstem receive impurOi ■ 
blood, their energy is depressed, and the sensibility of the skin J^ 
rendered more or less obtuse. 

860. The coitdilion of the cuticle modifies the inipresHon 
made vpon the cutaneous nerves, lat. When the cuticle baa 
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become thick and hard, like horn, as on the inside of the 
mason's hand, it enables him to ply his tools without miir.h 
suffering, because the thickened cuticle diminishes the impres- 
sions made upon the nerves. 

861. 2d. When the cuticle is very thin and delicate, as on 
the hand of the lady who is unaccustomed to manual labor. Let 
her pursue some manual emplo3nment for several hours, and 
the extreme tenuity, or thinness of the cuticle, will not protect 
the nerves and parts below from becoming irritated and 
inflamed. 

862. 3d. When the cuticle is removed by blistering or 
ab£aJ3iQ{i^ the pain indicates that the naked nerves are too 
powerfully stimulated by the contact of external bodies. 
4th. When the cuticle is coated with impurities, blended with 
the secretion from the oil-glands, the sensibility of the skin 
IS lessened. 

863. The sensibility of the cutaneous nerves is modified by 
being habituated to impressions. If, for example, an indi- 
vidual should immerse his feet in moderately warm water, at 
first it might induce a smarting sensation ; in a short time, the 
nerves would not only become habituated to the warm water, 
but its warmth might be considerably increased. The same 
results follow, if an individual is exposed to a cold element. 
The impressions at first are highly disagreeable ; but as soon 
as the nerves become accustomed to the surrounding atmos- 
phere, it may impart the most agreeable sensations. 

Illustration. 1st. Let a person from the tropical regions go 
to a colder climate, and the cool mornings of the latter will at 
first aflfect him unpleasantly ; but, after a few days' exposure 
to the cooler air, the sensation will be far from disagreeable. 

2d. Let a person enter a room moderately heated ; grad- 
ually increase the temperature, until it attains extreme sum- 

861. The 2d condition. 862. The 3d and 4th condition. 863. Show how 
habit influences the sensibility of the cutaneous nerves. Give illustration 
let. riJustration 2d. 
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mer heat; not only the cutaneous nerves, but the whole 
Byslem, become habituated to the high temperature. From 
lliese facts we learn that the sensations, are not always a correct 
index of the real temperature. A well-adjusted thermometor 
will indicate it with unerring certainty. 

864. Tow:h is modified^ in a high degree^ hy education, 
1 hus the blind, whose " windows of the soul " are closed to 
the beauties of the external world, cultivate this sense to such 
a degree that they can distinguish objects with great accuracy. 
And the rapidity with which they read books prepared for 
their use, is a convincing proof of the niceness and extent to 
which the cultivation of this sense can be carried. 

Illustrations. 1st. The cloth-dresser, by the aid of this 
sense, distinguishes the quality, as well as the slightest differ- 
ence of texture, in the different pieces of cloth. 

2d. The miller, from a similar education, quickly detects the 
quality of flour or meal, by permitting it to pass between his 
fingers. The difference in the texture of cloths, or the quality 
of the flour, would not be distinguished by an individual whose 
tactile sense had not been trained to make nice comparisons. 



864. Is this sense susceptible of improTement ? What persona ciiltivato 
it to a high degree ? Oiye illustration Ist. Illustration 2d. 
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CHAPTER XLII. 

SENSE OF TASTE. 

865. The chief organ of tastb is the upper surface of the 
UHigue ; though the lips, the palate, the internal surface of 
the cheeks, and the upper part of the oesophagus, participate 
in this function. 

ANATOMY OF THE ORGANS OF TASTB. 

866 The tongue is a douhle organ, composed chiefly of 
muscular fibres, which run in almost every direction. The 
two sides are so perfectly distinct, that sometimes, in paralysis, 
one side is affected, while the function of the other remains 
perfect. It possesses great versatility of motion, and can be 
moulded into a great variety of shapes. In articulation, 
mastication, and deglutition, the tongue is an auxiliary to 
other organs. 

867. This organ is abundantly supplied with blood-vessels, 
having a large artery sent to each side of it. It is also very 
largely furnished with nerves ; it receives nervous filaments 
from the fifth, ninth, and twelfth pairs of nerves. The branch 
of the fifth, called the gustatory, is the nerve of taste and 



865. ^Vhat is the chief organ of taste ? What other parts participate 
in the function ? 866 — 870. Grive the anatomy of the organs of taste. 
866. Give the structure of the tongue. 867. Is this organ abundantly 
supplied with blood? From what source does the tongue derive its 
nerves ? 



AHATOJIV I>F IHE OBCJANS 01- TASTE. Ma ' 

sensibility ;• the twelfth, called the hypo -glossal, of volunlary 
motion. By means of the ninth, called the glosso-pliaryngeal 
the tongue is brought into association with the fauces, cesoph- 
agus, and larynx. It is of obvious iniportance that theM | 
parts sjiould act in concert; and this is effected by the djatii- 

Ki nerve. 
Kg. 134. 




^86S. The surface of the tongue is thickly studded with 



■ Bomo physiologista impute the sense of Uste to the ninth pafr 
if nerves ; otherB, to the twelfth pairj while others, again, contend i 
that taste is the result of a concurrent action of the Bfth, ninth, and 
twelfth pairs of nerves. 
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fine papillae, or vil'li, which give the organ a velvety appeal^ 
ance. These papillae are of three varieties. The first iji 
situated near the base of the tongue. They belong to the 
class of mucous follicles. They are larger than the others, 
and are called len-tic'U'lar^ from being shaped like ^a lens. 
These, together with the tonsils, (sometimes called the almonds 
of the ears,) secrete mucus, to lubricate the food in the act 
of deglutition. 

869. The instruments of. taste are the two other sets of 
papillae. One set consists of small, oval-shaped bodies, which 
are scattered over the whole surface of the tongue. They 
give it a rough appearance, and are called the JU'i-form 
papillae. 

870. The other set of papillae is called the fim'gi-form. 
They are larger than the former, and consist of small, 
rour.^cMl heads, supported on short sialics, something in the 
shape o. . . ^hrooms, from which they derive their name. 
In the last two uescribed sets of sensitive papilLie, the gustatory 
branch of the fifth pair of nerves ramifies. 

Observation. By applying strong acids, as vinegar, to the 
tongue, with a hair pencil, these points will become curioiislv 
iengthened. 

PHYSIOLOCJY OF THE ORGANS OF TASTE. 

871. Taste is the sense which makes us acquainted with 
the savor of substances. When fluids are taken into the 
mouth, the papillae dilate and erect themselves, and the par- 
ticular impression excited is transmitted to the brain through 



How many varieties of papillae ? Describe the first variety. What 
is the function of the lenticular papilhe ? 869. Describe the filiform 
papillse. 870. The fungiform papilla; ? What nerve ramifies in the fun- 
f(iform papillae ? How can these papQla , or points, be seen ? 871 — 875 
Give t?ie physiology of the organs of taste. 871. Define taste. 
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Obsenalion. Il i 


supposed that the salts which ente 


into 



mposition of the saliva, are very efficient agents 
reducing substances to a proper slate for making impressions 
on the nerves of tuato. The fact that melals impait a peclAja 
taste, is owing to a gnlvanic shock, and not prop«j'ly to what wi 
understand by taste, 

873, The primary use of taste is to guide animals in the 
si'lecnon of food, and to warn them against the introductioi! 
of noxious articles into the stomach. In all the inferior ani- 
mals, we see that the original design of tasle is still answered. 
Hut in man, this sense has been so abused and perverted, by 
ihe iuiroduction of stimulants and condiments, and the end- 
less admixture of dlBereni articles of food, that the simple 
»t::ion of this part seems [o have been superseded almosi 
<.'uiircly by acquired taste. 

874. In children, this sense b usually acute, and their 
liiefercnce is for food of the mildest character. And it is 
also true, that every person has some peculiarities of taate. 

With wh«l «en«e u lhi« closely connected ! What ii Bud of tUi 
«en»e ! 872. Give the process by wliich we taste iiulretiinoes. How can wa 
■cconnt tor tlie U«te of metBle whrn sppliea to the tongue ? 873. WhiLl 
lee it peireited f ST4. How 
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or dislikes to particular articles of food. This may be either 
constitutional or from the influence of association. 

Observation, This sense has been made to vary more than 
any other by the refinements of social life. Thus, the Indian^s 
like or dislike to particular kinds of food, generally extends 
to every person of the same tribe ; but among civilized men, 
no two individuals can be found alike in all their tastes. 

875. This sense is modified by habit, and not unfrequently 
those articles, which at first were disgusting, become highly 
agreeable by persevering in the use of them. By cultiva- 
tion, this sense may be made very acute. Those persons 
whose business leads them to judge of the quality of an 
article by their taste, can discriminate shades of flavor not 
perceivable by ordinary persons. Epicures, and tasters of 
wines and teas, aflTord examples. 

Observation, Many persons impair their taste by bad 
habits, as chewing and smoking tobacco, and using stimu- 
lating drinks, and pungent condiments with the food. These 
indulgences lessen the sensibility of the nerve, and destrov 
the natural relish for food. 

What is true of the Indian ? 875. Is this sense modified by habit ? Qire 
instances. How is this senas sometimes impaired ? 



I 



CHAPTER XLIII. 

SENSE OF SMELL. 



876. Tms aense is located in the air-paasages of the [ioae. 
To landerslnnd the Ainction of smeQ, the structure of the nose 
ami naaal cavities, with the distribution of the olfactory nerrea, 
must be first examined. 

ANATOMY OF THE ORGANS OF BMBLL. 

. The NOSE is composed of the Bonet, Fi'bro-ca.r'li- 
lages, and Mu'cous Mem'brane, together with its integuments. 

878. The BONES of the nose are the nasal, and the nasal 
processes of the upper jaw, 

879. The Ft bho-caeti lages give form and stability to the 
fnimework of the nose, providing at the same time, by thoir 
elasticity, aga.iriHt injuries. They lire five in number. 

880. The mococs membrame, which lines the interior 
ihe nose, ia continuous with the akin externally, and with iha 
liniiig membrane of the parts of the throat. The entrance of 
the nostrils is provided with numerous hairs, which serve a 
guardians to the delicate membrane of the nose. 

881. The NASAL Foss«,or nostrils, are two irregular, com 
pressed cavities, extending from the nose to the pharynj 
Those cavities are bounded superiorly by the sphenoid and | 



BT6. Where ii the lense of smell lacated 7 B77— a&(. OiM tAs anataing 
of tht organs of hmU. 877- Name the pans that enter into the sttucluro 
of the noae? 878. What bones form the framework of the no8o ? 
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ellunoia t>oncs ; inreriorly, by the hard palate, in the middle 
line they are separated from eaeh other by a bony and fibro- 
cartilaginous septum ; upon the outer wall of each tbsea, in 
the dried skull, are three projecting processes, termed spongy 
bones. In the fresh fossa, these are covered by a mucous 
membrane. 

863. The space that intervenes between the superior and 
middle spongy bone, is called the superior me-a'tut, or chan- 
nel ; the space between the middle and inferior bone, is the 
middle meatus ; and that between the inferior bone and the 
floor of the fossa, is the inferior meaitu. 

Fig. iSt. 




H83. The mbatuses are pasciigea that extend backward, fiom 
tliii iii>ti'il«, iuto wliifli ai* several opiininga. They are lined by ii 
iiiui-ous membrane, calleil >hc p't-tu'i-tn-ry, or sclineiderian, fiom 



S.12. Wbe 
mhey tined ? 






Wclincider, who firal siiowed rliiil llie socrc-lioli of the nasal 
fossae proceeded from the mvicous inenilimne, and not from 
ihe brain. 

884. Upon the muoovis meinitnme of the naaal passagea, 
the olfactory nervo ramifies, and also a branch of the fifth 

- This membrane is of considerable extent in 

I those OQimals whnije t 




885. The sense of smell enables ns to discern ths odi 
Bcent of any thing. When suhslancea are preseiiied lo th»' 
air that is passing through the nostrils brings the 
udoriieroUB particles of mailer in contacl with the filnmenlB 
of the olfaclory nerves, that are spread upon the membrajie 
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rhat lines the air-paflsages, and the impTession is then trans- 
mitted to the brain. 

886. This sense, with that of taste, aid<i man as well as the 
inferior animals, in selecting proper food, and it also gives us 
pleasure by the inhalation of agreeable odors. The sense of 
smell, like that of taste and touch, may be improved by cul- 
tivation. It likewise varies in different persons. 

Observation, Sometimes this sense seems to possess ?i 
morbid degree of acuteness in respect to odors, which is highfy 
inconvenient and even dangerous. With some mdividuals, tlie 
smell of certain fruits, flowers, cheese, dsc, produce nausea 
and even convulsions. * *^" ' 

887. In the inferior animals generally, the sense of smell 
is more acute than in man. Thus the bloodhound will track 
the hare over the ground for miles, guided only by the odor 
that it leaves in its flight He also traces the progress of 
his master through thickly-crowded streets, distinguishing his 
footsteps from those of a thousand others, and amidst the 
odorous particles emanating from a thousand sources. 

Observation, In some of the higher orders of the inferior 
animals, there is an astonishing acuteness of smell in regard to 
effluvia that come from living animals. To these animals, it 
possesses an importance in them far beyond what it has ip 
man, by making them acquainted with the presence of their 
enemies or their prey, when the eye and ear are incapable 
of acting. It is related by travellers in Africa, that they were 
always apprised of lions in their vicinity during the night, by 
the moans and tremblings of their horses. 

888. Smell is somewhat under the control of the will. Thai 



886. What is the use of the sense of smell? Can this sense he im 
proved hy cultivation ? What is said respecting this sense in some 
individuals ? 887. What is said of this sense in the bloodhound ? Men- 
tion an instance of astonishing acuteness of smell in some of the hi«hor 
or<]r'rs of animals. 888. Show that smell is somewhat under the control 
?/ The will. 



:i 



is, we have ihe power of receiving or rejecting odors ihui uia 
presenled ; ihus, if odors are agreeable, we inspire forcibly, lo 
enjoy them ; but, if !hey are ofleiiaive, our inspirations aio 

wise modilicd by habit; odors which, in the iirst insiunci;, 
were very olfeDsive, may uol only become endurable, but 



689. Acuteness of smell requires that the brain and nerve 
of smell bo bealthy,and that the membrane that lines the nose 
be thin and moist Any influence that diminishes the sen«> 
bility of the nerves, thickens the membnme, or renders it diy, 
impairs tliis sense. 

Obsenalions. 1st. Snuf, when introduced into the noae, 
not only diminishes the sensibility of the nervous iilamenia, 
bill thickens the lining membrane. This thickening of the 
membrane obstructs tlie passage of air through the nostrils, 
and thus obliges " smifl'tukers" to open their mouths whea 
lliey breathe. 

2d. The mucous membrane of the nasal passages is iho 
scut of chronic catarrh. This affection is difficult of removal, 
as remedial agents cannot easily be introduced into the wind- 
ings of these passages. Snuff and mony other articles used 
for catarrh, produce more disease than they 



489, On vhBt does it 
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CHAPTER XLIY. 

SENSE OF VISION. 

890. This sense contributes more to the enjoyment and 
happiness of man than any other of the senses. By it we 
perceive the form, color, volume, and position of objects that 
surround us. The eye is the organ of sight, or vision, and its 
mechanism is so wonderful, that it not only proves the exist- 
ence of a great First Cause, but perhaps, more than other 
organs, the design of the Creator to mingle pleasure with our 
existence. 

ANATOMY OF THE ORGANS OF VISION. 

891. The apparatus of vision consists of the Op' tic Nerve^ 
the Globe and Muscles of the eye, and its Protecting Organs. 

892. The optic nerve arises by two roots from the cen 
tral portion of the base of the brain. The two nerves approach 
each other, as they proceed forward, and some of the 
fibres of each cross to the nerve of the opposite side. They 
then diverge, and enter tlie globe of the eyes at their back 
part, where they expand, and form a soft, whitish membrane. 

893. The globe, or ball of the eye, is an optical instru- 
ment of the most perfect consi ruction. The sides of the globes 
are composed of Coafs^ or membranes. The interior of the 
globe is filled with refracting Humors, or me'dUums, 



890. Which sense contributes most to the enjoyment of man ? What do 

we perceive by this sense ? What is said of the mechanism of the eye ' 

891 — 916. Give the aTiatomy of the organs of vision. 891. Of what docs ilis 

Bpparatus of vision consist ? 892 Describe the optic nerve 893. Describe 

the i;kfLv ut' the eye. 



R94. Tile COATS ure ihrea in number : Isl. The Scle- 
rofic and Corn'e-a. 2d. The Cho'roid, Iris, aod Cil ia-ry 
processes. 3d, The Ret'i-na. 

895 The HOMona are also three in number : 1st. The 
Ijt'gae-ous, or watery. Zd. The C/s^tal-Hne, (lens.) 3d. ThP 
^il're-ous, or glassy. 




H96. The scLEmiTic coat is a dense, fibrous membraae 
and invests about four fifths of the globe of the eye. It gives 
frjrm to this organ, and serves for the attachment of the mus- 
cles that move the eye In various directions. This coat, from 
the brilliaucy of its whiteness, is known by the ai 
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white of the eye." Anteriorly, the sclerotic coat presents 9 
bevelled edge, which receives the cornea in the same way that 
a watch-glass is received by the groove in its case. 

897. The cornea is the transparent .projecting layer, thai 
forms the anterior fifth of the globe of the eye. In form, it 
is circular, convexo-concave, and resembles a watch-glass 
It is received by its edge, which is sharp and thin, within tiie 
bevelled border of the sclerotic, to which it is firmly attached. 
The cornea is composed of several different layers ; its 
blood-vessels are so small that they exclude the red particles 
altogether, and admit nothing but serum. • 

898. ' The choroid coat is a vascular membrane, of a rich 
chocolate-brown color upon its external surface, and of a deep 
black color within. It is connected, externally, with the scle- 
rotic, by an extremely fine cellular tissue, and by the passage 
of nerves and vessels ; internally, it is in contact with the 
retina. The choroid membrane is composed of three layers. 
It secretes upon its internal surface a dark substance, called 
ing-meiit'um ni'grum^ which is of great importance in the 
function of vision. 

899. The iris is so called from its variety of color in dif- 
ferent persons. It forms a partition between the anterior and 
posterior chambers of the eye, and is pierced by a circulai 
opening, which is called the jm'pil. It is composed of two 
layers. The radiating fibres of the anterior layer converge 
from the circumference to the centre. Through the action of 
these radiating fibres the pupil is dilated. The circular fibres 
surround the pupil, and by their action produce contraction of 
its area. The posterior layer is of a deep purple tint, and is 
called U've'a^ from its resemblance in color to a ripe grape. 

How are this coat and the cornea united ? 897. Describe the cornea. 

898. "What is the color of the external surface of the choroid coat ? Of 

the internal? How is it connected externally? How internally ? What 

does this membrane secrete upon its internal surface ? 899. Describr thr 

iris. Of bow many layers of ftbieR \ft t\\e \t\% com^oaed ? What is the 

function of the radiating ftbres ^ Oi x.\ve cVxcu\«lx "i 




I 



901. The RETINA ia composed of three layers: The ex- 
■tanial ; midiile, or nervous ; and internal, or vascular. Tlie 
external membrane is extremely ihin, and is seen as a floccn- 
lent film, when the eye is suspended in water. The n 
membrane is the expansion of the optic nerve, and forms ■■ 
thin, Bcmi-lransparent, bluish-white layer. The vascula 



■ oon, 


Hon 


,rP 


Ihp 


riliBry procesi 


learormta? 


WhWdo, 




ISSp 


Thihit^ 


ni, n 


rhnw 










ind? 


DHoribi. 


th« f 


islrriij 


«Ct. 


Thai 






;ii 












J 



398 ANATOMY, PHYSIOLOGY, AND BYGIENlS 

membrane consists of the ramifications of a minute artery and 
its accompanying vein. This vascular layer forms distinct 
shf^aths for the nervous papillse, which constitute the innei 
surface of the retina. 

902. The aqueous humor is situated in the anterior and 
posterior chambers of the eye. It is an albuminous fluid, 
having an a lkaline reaction. Its specific gravity is a very little 
greater than distilled water. The anterior chamber is the 
5pace intervening between the cornea, in front, and the iris 
And pupil, behind. The posterior chamber is the narrow 
space, less than half a line in depth, bounded by the posterior 
surface of the iris and pupil, in front, and by the ciliary pro- 
cesses and crystalline lens, behind. The two chambers are 
lined by a thin layer, the secreting membrane of the aqueous 
humor. 

903. The crystalline humor, or lens, is situated imme- 
diately behind the pupil, and is surrounded by the ciliary 
processes. This humor is more convex on the posterior than 
on the anterior surface, and, in different portions of the sur- 
face of each, the convexity varies from their oval character. 
It is imbedded in the anterior part of the vitreous humor, from 
'vliich It is separated by a thin membrane, and is invested by 
a transparent elastic membrane, called the capsule of the lens. 
The lens consists of concentric layers, disposed like the coats 
of an onion. The external layer is soft, and each successive 
one increases in firmness until the central layer forms a hard- 
ened nucleus. These layers are best demonstrated by boiling, 
or by immersion in alcohol, when they separate easily from 
each other. 

Observations. 1st. The lens in the eye of a fish is round, 

The vascular layer. 902. Where is the aqueous humor situated ? "What 

part of the eye is called the anterior chamber? The posterior chamber? 

With what are the chambers lined ? 903. Where is the crystalline humor 

situated ? "With what is it surrounded ? Of what does the lens conRist ' 

How are these layers best demonstrated? What is produced when the 

leuSf or its investing membrane, \s c\va.ivfte^ \Tv%Vt\xc\.\«feX 
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a globe, ajirf has the s 

of the human eye. 
2d, When the crystalline lena, or its invesiiog memlimne, . 

langed in struciure, sii as to prevent the rnys of lipht a 
g to the retina, the afFeclilm is called a cataract. 

Fig 139 




KcUon or Uig iMh gt IlM ayfi. 1, The idem 
a wll^i Ihe Buljirotlc com by ■ bevalffld u'Ieb. 

fDeaiu humor. ia, The crygUUIns lenA. 13, Thr 
nerve. 16, TJia central aitcry of Uh eyo. 



904. The vitreods httmor forma tiie principal bulk of the 
I 'globe of the eye. It is an albuminous tluid, resembling the 
aqueous humor, but is more dense, and differs from the aque- 
oils in thia important particular, that it lias not the power 
of re-producing itself. If by accident it is discharged, the eye 

Iia irrecoverably lost ; while the aqueous humor may he lei out, 
and will be again restored. It is enclosed in a delicate mem- 
ifcrane, called the hy'a-loid, which sends processes into the 
Snlerior of the globe of the eye, forming the cells in which 
dhe humor is retained. 
• (HH. 
L 
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Obseroalion. The structure of this organ can be seen hy 
first freezing the eye of a sheep or an ox ; it then can be cut 
in various directions, and each part separately examined. 

905. The muscles of the eye are six in number. They 
are attached, at one exlremity, to the bones of the orbit behind 
ihe eye ; at the other extremity, they ace inserted by broad, 
lliin tendons, near the junction of tlie cornea with the sclerotic 
coaL The white, pearly appearance of the eye ia caused by 
these tendons. 




Obserx'alion. If the external muscle is too short, the eye 
U turned out, producing Ihe " wall eye." If the internal 

W>.5. How TtiHiij- muBclea hna the Fvc ? Give Iheit altaohmenH. Wlm 
muse* the pearly appearance of the eye ? Whal does fig. 140 rcprcfent } 
Wliat i> the eSeot if ths eitenul miuslp ii oonlracledr The Inteii:..' 



muscle ia contracted, ihc eye is turned iuward toward ill 
nose. It is then called a " cross eye." 

906. Tile PROTHCTiNG organs are the Orbits, Eyei 
Eyelids, and Laeh'ry-mal Apparalua, 

907. The ohbits are deep, bony sockets, in wliich tho 
globes of the eyes are situated. They have the form cf u 
cone, the base of which ig open and directed forward. The 
bottom of the orbits ia pierced by & large hold, which givea 
passage lo the optic nerve. These cavities are lined with a 
thick cushion of fat, in order thai the eyes may move in all 
directions, with perfect freedom and without friction. 

908. The eyebbows are !wo projecting arches of inleg i- 
meni, covered with short, thick hairs, which form tlie U])[ief 
boundary of the orbits The eyebrows are so arranged thai 
they prevent the moisture that accumulates on the forehend, 
in free perspiration, from flowing into the eye, and also shade 
these organs from too vivid light. 

909. The eyelids are two movable curtains placed in 
front of the eye. They have a delicat' skin on the outside, 
niiisciilar fibres beneath, and a narrow cartilage on their edges, 
which tenda to preserve the shape of the lid. Internally, tliuy 
are lined by a smooth membrane, which is reflected over the 
(ront of the eye upon the sclerotica. This membrane is calk-d 
the con-jtmC'ti'va. It secretes the fluid that moistens and lubn- 
cates the eye, and which causes the eyelids to open and shut 
without friction. 

Observalioi . When tlie prrtion of this membrane ihul 
is reflected o.'er the globe of the eye, is inflamed, then: id 
frequently a deposition of whitish material, called lymph. This 
accounts for the iilms, opacities, and while spots seer, upon 
the eye after the inflammnlion has subsided. 

WW. Name the ipnilccting iirgnm of tlie eye. 907. Dsieribe Ihf nrbin 
ITim nre thp mnvrmenls of the eje faciliuwa f 9:>8. Describe tile .■! - 
biuws. Wbal duel lliiB arranicctu?nt prevent ! 90!). De^-Hbi- thi> evrli'tli 
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910. There are found several small glands on the in- 
ternal surface of the cartilage, which have the appearance of 
parallel strings of pearls. They open by minute apertures 
upon the edges of the lids. The secretion from these glands 
prevents the edges of the eyelids from being united during 
sleep, 

911. The edges of the eyelids are furnished with a triple 
row of long, thick hairs, called eyelashes^ which curve upward 
from the upper lid, and downward from tlie lower, so that 
they may not interlace with each other in the closure of the 
eyelids. These appendages of the eye, by closing, not 
only protect it from moisture, but from dust, particularly 
during sleep. They likewise, by their movements in open- 
ing and shutting, spread the lubricating fluid equally over 
the eye. 

912. The LACHRYMAL APPARATUS, which secretes the tears, 
consists of the Lachrymal Gland with its ducts. Lachrymal 
Canals^ and the Nasal Duct. 

913. The LACHRYMAL GLAND is situated at the upper and 
outer angle of the orbit. It is about three quarters of an inch 
in length, flattened and oval in shape, and occupies a depres- 
sion in the orbital plate of the frontal bone. Ten or twelve 
small duels pass from this gland, and open upon the upper 
eyelid, where they pour upon the conjunctiva the lachrymal 
fl-uid, or tears. This secretion is maintained while we are 
asleep, as well as when we are awake. The eye from this 
cause is kept constantly moist. 

914. The LACHRYMAL CANALS commcncc at minute open- 
mgs upon the free borders of each eyelid, near the internal 

910. What are found on the internal surface of the cartilage of the eye- 
lids ? Where do they open, and what is their use ? 911. With what are the 
edges of the eyelids furnished ? What are their uses ? 912. Of what docs 
the la-nrymal apparatus consist ? 913. Describe the lachrymal gland 
How many ducts pass from this gland, and what do they convey to tlie 

eye ? Why is the eye conatantV^ Tcvcuat ^ ^\\. 'WVvvixe da l\ve lachrymal 

annals conimerK^ ? 






anijilo of the eye, by two small orifices, called jiwicla ladt-nj- 
ma'H'O, (tear points.) Each oi' iheso points comnmnicaie 
wilU the sac at the uppiT (jart of the nasal duct. 

915. The NASAL dtiut ie a almi canal, about three quarters 
of an inch in fenglh, directed downward and backward lo tlio 
inferior channel of trig nose, where it terminates by a 
paiided orifice. 

Fig, 141, 




916. The fluid (tears) secreted by the lachrymal gland, \a 
conveyed to the eye by the small ducts before described. Il 
is then imbibed by ths puncta hiclirymalia, and carried by the 
lachrymal canals into the iBchryinal sac, l*Ji)m which it is 
passed to the nasal cavities by the nasal du^ts. 

What are they callpd ! With what do they tommuricBte ! 915. De- 
■ei'be '.he n^Eal duct. 916. How ace the tents coavcved from the lachrymal 

I^ind to ilic nmo J | 

I d 
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CHAPTER XLV. 

PHYSIOLOGY OF THE ORGANS OP VISION. 

917. To comprehend the theory of vision, it is not suffi- 
cient to know the structure of the eye. We must be familiar 
with some of the properties of a subtile fluid, which is con* 
stantly emanating from all luminous bodies, called light, 

918. It is the province of natural philosophy, rather than 
physiology, to enter minutely upon the properties of light 
It may be observed, however, that, when light passes through 
any medium of the same density, the rays are in straight 
lines ; but, when it passes from one medium into another of 
different density, it is refracted, or turned from a straight 
course, unless it strikes the medium in a perpendicular 
direction — then light passes thro-.gh without a change of 
direction. 

919. When a ray of light meets with a body, it either 
passes through it, or is reflected by it, or it may be absorbed. 
Again, in proportion as the rays of light become distant from 
the body from which they emanate, they diverge one from 
the other. In accordance with the laws of optics, the rays 
of light, in passing through an optical instrument like the eye, 
must cross each other, and thus produce an inverted image 
of the object from which the rays proceed. With the general 



917 — 933. Give the physiology of the organs of vision. 917. What is neces- 
sary in order to understand the theory of vision ? 918. "When light pa-sses 
through a medium of the same density, in what direction will be its rays } 
Of a different density ? What exception ? 919. When light meets with 
A body, what takes place ? What is said in reference to rays of light Iq 
passing through the eye ? 



\\^:^^ of llie structure of the eye, we will now .■■iauiinc iftei 
use ot' each purl in the function of vision. 

920. The sclerotic coal not only gives fonu lo the body 
of ihe eye, but protection to the interior unci more ik'liciiie 
parts. The choroid coat seema to be chiefly composed of u 
tissue of nerves and minute blood-vessels ; the latter give 
nourishment to the different parts of the eye. One of the 
uses of this cont is, to absorb tlie rays of light !mmediaieiy 
nfter they have passed through the retina. This is effected 
by the black pigment that lines its inner surface. Were it 
not for this provision, light would be too intense, and vision 
indistinct. 

Obsemalinn. In albinos, where there is an absence of the 
black pigment, the rays of light traverse the iris, and even 
llie choroid coat, and bo overwhelm the eye with light, that 
their vision is quite imperfect, except in the dimness (rf 
evening, or at nighl- In the manufacture of optical instn*'! 
ments, care is taken to color their interior black, for the same 
object, namely, the absorption of scattered rays. 

921. The iris, by means of its powers of expiinsion and 
contraction, regulates the quantity of light admilied through 
iho pupU. IF the iris is thin, and the rays of light pass 
through its substance, they are immediately absorbed by the 
uvea, and, if that layer be insufficient, they are taken up by 
the black pigment of the choroid coat. 

Observation. When we look toward ihe bottom of the eyp, 
li.e pnpil appears tike a black spot, instead of an opening. 
This is caused by seeing the black pigment through the retina 
and humors of the eye, i 

820. Wtiat ia tlie nse of the eclerotio coat ? Of what is the choroid 
ooat chiefly composeii ? What is the use otlhis coal f How is it effected! 
What is said of tilbiaoi) i What care ia taken in the manufnctiue at 
optical inatnimenta > 921. What is the use of the iris J When wo look 
toward the bottom of Ihe eye, wh; doea the pupil look like m hluJuS 
itiatiud uf au opening ! 



body ■ 
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922. The cornea, and the aqueous, crystalline, and vitreous 
humors, are transparent ; so that rays of light traverse these 
parts of the eye, and fall upon the retina. The office of 
tliese humors and the cornea is to refract the rays of light in 
such proportion as to direct the image in the most favorable 
manner upon the retina. 

923. The office of the retina is to receive the impression 
of the rays of light which leave an object at which we look, 
and it is upon it that a small but very clear image of that 
object is formed. The impression thus produced by the re- 
flected light is transmitted by the optic nerve to the brain, 
which receives the sensation. This constitutes vision. 

924. The optic nerve has but one function, that of sight 
Sensibility is conferred on this organ by a large branch from 
the fiflh pair of nerves, which ramifies upon the different 
parts of the eye and its appendages. These parts, however, 
receive some nervous filaments from the seventh pair. 

Observations. 1st. The large number of sensitive ner- 
vous filaments renders the visual organ very impressible to 
bodies that cause irritation, as dust, or intense light. This 
compels us to use due care to shield the eye from the influ- 
ence of agents that would impair or destroy vision. 

2d. Although particles of dust, when in contact with the 
delicate parts of the eye, induce severe pain, yet these parts 
may be cut in surgical operations, and the patient's sufferings 
are not as great as when an incision is made in the skin to 
remove a small tumor. 

925. Different degrees of density, as already mentioned, 
modify the refractory power of any transparent medium. It 
is found, on examination, that the cornea, the vitreous, the 



922. "What is the use of the cornea, aqueous, crystalline, and yitreoua 
humors? 923. What is the office of the retina? 924. What is the 
function of the optic norve? How is sensibility conferred on this organ? 
Give the 1st observation in t\ila conuectiow. 'L'he 2d observatioo. 






crysiniline, and Jie nquenus humors, bnve ea 
¥urio\i3 degrees of density ; and ihal the crysti 
its circumference, is leas dense than at its ce 
circitmslances modify the direction of tlie 
rays of light, in their passage from the com 
9^6. The refracting powers of the plane, 
plano-convex, plano-concave, and 
are different. The cornea and aqueous 
concave, the vitreous humor 
oryslalline humor is a convexo-convex medi 



verally, 

Tliese 
ifraclion of the 



the r 




927. The different degrees ol convexity ot concaviiy also- 
modify the refracting character of transparent mediures. 
Tlie crystalline lens is of different degrees of convexity on 
its two aidea. The convex surfaces of tlie aqueous and 
vitrooua humors are segments of circles, of different diame- 
ters from their concave aurfacea. (Fig' 139.) Ail thes* 



efractiiLg cliarnctor of differently-formed leneca is UlugLrated 
Naturttl Philosophy, to which tha pupil is reletied 



in the works 

925. Hsie the eomea ai 
leasity? What is auid ol 
liffettnt dennit)' of tlie jiar 
OIpHl ? 926. Whst kind o 
FnodlHei *.he rcfractiiiK pun 



Lipon tJie light admitted to this 
B huoiora eihibit ? 927. What 
rent medlumB ? How daw HA 
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clrcrirnstanees still further influence the refracting ctmrjic- 
ter of the visual organ. The achromatic arningement o( 
the transparent refracting mediums of the eye, remedies 
the aberration of refraction in the different portions of the 
eye. 

928. Again, the refracting power of lenses is modified by 
their convexity or concavity. The more convex a lens is, 
the shorter the distance from the refracting medium, where 
the different refracted rays converge to a focus. To adapt 
the eye to view objects at different distances, requires a 
c^hange in the refracting power of some of the transparent 
mediums of the eye. 

929. Both surfaces of the crystalline lens are oval, not 
spherical, and the refraction of the rays of light is mainly 
efiected in this portion of the eye. Change the inclination 
of this lens, so that • different portions of its anterior surface 
shall be directly behind the pupil, and its refracting power is 
increased or diminished, as the surface presented is more or 
less convex. 

930. To view objects at a distance, a less convex lens is 
needed than in examining articles very near the eye ; and 
this organ, from its structure, has the power of adaptation to 
difi'erent distances. It is supposed that the muscular sub- 
stance of the ciliary body and processes changes, by its 
contraction, the inclination of the crystalline lens. Without 
this, or some other adapting power, a picture of objects 
Ht different distances would not be formed upon the retina, 
and the vision of every person would be defective, except 
in reference to objects at certain definite distances from 
the eye. 

928. What modifies the refracting power of lenses ? What is necessary 
to adapt the eye to view objects at different distances ? 929. Where is the 
rRfraction of the rays of light mainly effected? 930. When we view 
('l)j<'ct8 at a distance, what kind of lens is required ? Has the eye th«) 
Viiwer of adapting itself to diffcteul ^\«,\».\i<ie%"^ 'NSlq'w \& \\. <^ijncted r 
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: image is J 



Ohsenation. It is well known that 
fonned o^ each eye, aod, if ihey are r 
lion, the objects will appear double. This is proved by 
press.na one eye, so thai the rays of light ( 
ilie snin^ direction as they do in the other; conseqiienlly, the 
visiop is double. 

931. By the action of the muscles of the eye, it is turned 
in diHerent directions, so that objects can be examined upon 
each side, as well as in front, without turning the body, By 
ilie alight or intense action of the straight musclea, the eye is 
more or iess compressed, and the form of the globe is 
changed, together with the relative positions of ihe ditferenl 
humors. This inodilicatioD also adapts the eye lo view ub- 
jt^cl-s ul didere 



Fig. 143. 




Observation. If the eye is fixed for a time on some object 
which is distinguished with difficulty, there is a painful sen 
tion, similar to that experienced by other muscles of the body 
when used too long. This is called " straining the eye." 

933. When the refiuction of the rays of light is loo great, 
as in over-convexity of the cornea, or the crystalline leofl, or 
nor, or all of them, the image is fonned a 
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little in front of the retina. Persons thus affected cannot tfe« 
distinctly, except at a very short distance. This infirmity 
is called wear, or short-sightedness. This defect is in a great 
measure obviated by the use of concave glasses, which scatter 
the luminous rays, and thus counterbalance the too strong 
refracting force of the eye. 

933. When the different parts of the eye are not sufficient- 
ly convex, the image is formed beyond the retina, and thus 
only distant objects are distinctly seen. This defect is called 
long-sightedness. The feebleness in the refracting power of 
the eye may be caused by disease ; but usually it is a conse- 
quence of old age, and is remedied by wearing spectacles 
with convex glasses. 



HYGIENE OF THE ORGANS OF VISION. 

934. The eye, like other organs of the hody^ should }f€ 
v.scd, and then rested. If we look intently at an object for 
b long time, the eye becomes wearied, and the power of 
vision diminished. The observance of this rule is particular- 
ly ijuedful to those whose eyes are weak, and predisposed to 
iullammation. On the contrary, if the eye is not called into 
action, its functions are enfeebled. 

935. Sudden transitions of light should be avoided. The 
iris enlarges or contracts, as the light that falls upon the eye 
is faint or strong ; but the change is not instantaneous. 



032. What is short-sightedness ? How is the defect remedied ? 933. What 
is long-sightedness ? How is the defect remedied ? 934 — 942. Give the 
hu'/ieiie of the organs of vision. 934. Do the same principles apply to the 
use of the eye as to other organs ? What is the effect if the eye is fixed 
intently on an object for a long time ? What results if the eye is not 
called into action ? 935. Why should sudden transitions of light be 
avoided ? 

Xote. Let the anatomy aivd vVi^^vology of the eye be reviewed trom 
tiirs Vi9 and 143, or {xnw ;xuaUuu\v-.i\ ov\\.\\\ve \A^^*'^^-'^'^- 



Hence the imperfecl vision in passing from a strong to a dim 
light, and the overwhelming sensation experienced on emerg* 
ing from a dimly-lighted apartment to one brilliantly ilin- 
niinatcd. A common cause of am-aur-o'sis, or paralysis of 
the retina, is, using the eye for a long time in a very intense 
.Ighl. 

936. Long-continued oblique posilions of the eye should bt 
avoided, icAen viewing objects. If the eye is turned obliquely 
for a long time in viewing objects, it may produce an unnat- 
ural contraction of the muscle called into action. This con- 
traction of ilie muscle is termed stra-bis'mus, or cross-eye. 
The practice of imitating the appearance of a person thus 
afTecIed, is injudicious, as the imitation, designed to be tem- 
po rnry, may become permanent. 

Obaervation. The vision of a " crosa-eye " Is always 
defective. In general, only one eve is called into action, in 
viewing the object to which the mind is directed, This 
defect con be remedied by a surgical operation, which also 
corrects the position of the eye. 

937. Children should be trained louse the eye upon object* 
at differeitt distances. ' This is necessary, in order that thii 
vision may be correct when objects at various distances are 
viewed. Any action unnatural to the muscles, if frequently 
repeated, may and will modify the character and action of 
the parts so operated upon. If a limb, as the arm, be kept 
flcsed for a long time, one set of muscles will be relaxed and 
elongated, and another will be shortened, and its contractile 
power will be increased. The same priuciple is true of 
the eye. 

What cauaea pala; of the retina! 936. Why ibould iTe HTOid obliquB 
poaitipns of the eje in viewing objects f Wtial is said of the practice of 
imitating persona thus atTected? What ia said In reference lo the Tiaion 
of ■ " oroas-eje " } 037. Whj ahoutd ehildrea be trained to use the eye 
npon objeota al different distances ? What b the effect i' 
action of the muscles is licquently tcpeatfidl Does Cue 
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938. In viewing objects veiy near the eye, the ciliary 
processes are called into action to produce a proper inclina- 
tion of the crystalline lens, so that the rays of light may be 
properly refracted to form a perfect image on the retina. In 
looking at objects at a great distance, the ciliary processes 
are called into a different action, to produce a different in- 
clination of the lens. Let either of these actions be repeated, 
again and again, for weeks and months, and they will become 
natural, and the acquired inclination will be permanent 

939. From the preceding principle, a person becomes 
short or long sighted, as the objects to which the eye is usually 
directed are near or remote. This is one reason why scholars, 
watchmakers, and artisans, who bring minute objects near the 
eye to examine them, are short-sighted, and why hunters and 
sailors, who are habituated to view objects at a distance, are 
long-sighted. 

Observation. In the management of children, whether in 
Jie nursery or school-room, it is very important that their 
30oks, or articles upon which they may labor, should be held 
at an appropriate distance from the eye. Were this attended 
to by the parent or instructor, we should not see so many 
persons with defective vision. 

940. Cleanliness, as well as the health of the eye, requiie 
hat it be bathed every n>oming with pure water, either cold 

ji tepid, accompanied with as little rubbing or friction as 
possible. In all instances, the secretion from the lachrymal 
glands, that sometimes collects at the angle of the eye, should 
be removed, as it contains saline matter. 

941. When small particles, or dust, get upon the eye, they 
produce much inconvenience, which is often increased by 

938. What is the effect of repeatedly using the eye in one direction ? 

939. Why are artisans and scholars generally short-sighted ? Why are 

Bailors and hunters long-sighted ? How can defective vision in a great 

degree be ])re vented ? 910. What reasons are there for hathing the eye ? 

WJ IJdW can dust and ul\\er »Tv\a\\ ^wV\c\^%\ie \ca\a^^^\\wsi.>\ifevi^J 
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tiiii-sh iLttempis lo remove them. The iniiiviJual should ljd>l 
]jlucpd before a slrong light, ihc lids held open wilh ondfl 
Ijiind, or by another person, and the particles removed wilh % 
LiiG corner of a fine linen or silk ^laadkerchiof. 

942. Sometimes the substance is concealed under the | 
upper eyelid, and it may then be exposed by turning bnek I 
ihe lid in the following manner : Take a knitting-needle, oi 
Bmall, slender piece of stick, which is perfectly smooth, uiiJ 
place it over the upper lid, in contact with, and just under 
Ihe edge of the orbit ; then, holding il firmly, seize the eye- 
lashes with the fingers of the disengaged hand, and gentlr 
turn the lid back over the stick or needle. The inner side 
ol the lid can then be examined, and any substance remo 
that may have been there concealed. Too many trials ought , 
not to be made, if unsuccessful, as much inflammation may 
be induced ; but a surgeon should be consulted as soon as 
possible. 

Observation. Eyestooes ought never (o be placed in llie 
eye, as they of\en cause more pain and irritation than the evil 
which they are intended to remedy. 



942. How remoTed from the upper ejelidJ Why should uot pyMtuQoi 
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CHAPTER XLVI. 

THE SENSE OF HEARING. 

943. The sense of hearing is next in importance to thai 
of vision. Through this sense we are enabled to perceive 
sounds, that not only subserve to our comfort and pleasure, 
but are instrumental in promoting our intellectual enjoyments. 
Tlie organ of hearing, or the ear, is one of the most compli- 
cated in the human body. 

ANATOMY OF THE ORGANS OF HEARING. 

944. The ear is composed of three parts : 1st. The Ex 
lernal Ear, 2d. The Tym'pan-um^ or middle ear. 3d. The 
Ijahy-rinth^ or internal ear. 

945. The external ear is composed of two parts : The 
Piii'na^ (pavilion of the ear,) and the Me-a'tus Aud-it-o'ri-us 
Ex-ter'mis^ (auditory canal.) 

946. The pinna is a cartilaginous piate which surrounds 
tiie entrance of the auditory canal. It presents many ridj^cs 
and furrows, arising from the folds of the cartilage that 
form it. 

Observation, The pinna, in many animals, is movable ; 
in those that pursue their prey, it is generally directed for 
ward ; in timid animals, as the hare and rabbit, it is dirccteu 

943. What is said of the importance of hearing ? Is the ear complicated 

in its structure ? 944 — 962. Give the anatomy of the organs of heariw/. 

P44. Of how many parts is the ear composed ? Name them. 94-5. Give the 

parts of the external ear. 946. Describe the pinna. What is said in roter- 

ence to the pinna of many anima.U'i 
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hackward. In man, this part is but sliglitly under the control 
of the will. 

947. The meatus auditorius is a canal partly cartilajxi- 
nous, and partly bony, about an inch in length, which extends 
inward from the pinna to the Mem'bra-na Tym'pan-i^ (drum of 
the ear.) It is narrower in the middle than at the extremities. 
It is lined by an extremely thin pouch of cuticle, which, when 
withdrawn, after maceration, preserves the form of the canal. 
Some stiff, short hairs are also found in the interior of the 
channel, which stretch across the tube, and prevent the ingress 
of insects. Beneath the cuticle are a number of small folli 
cles, which secrete the wax of the ear. 

Fig. 144. 






Fi§ 144. A representation of the four bones of the ear. The smallest is hiiehiy 
iRBgnified. This bone is early matured, and in the adult it beciimes united with the 
incus. These bones are retained in their places and moved by three ligaments and foui 
muscles. 

948. The membrana tympani is a thin, semi-transparent 
membrane, of an oval shape. It is about three eighths of an 
inch in diameter, and is inserted into a groove around the 
circumference of the meatus, near its termination. This 
membrane is placed obliquely across the area of that tube. 
It is concave toward the meatus, and convex toward the 
tympanum. 

949. The tym panum consists of an irregular bony cavity, 
Bituated within the temporal bone. It is bounded externally 
by the membrana tympani ; internally by its inner wall ; and 
in its circumference by the petrous portion of the temporal 

947. What is the meatus auditorius ? What is found in this canal ? What 
is their use ? Where is the wax of the car secreted. 948. Describe the 
membrana tj^mpanl. 949. Where is the tympaiixua &v\.\):dX^\'\ 
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bone BDd masloid cells. The tympanum contains four eitiull 
bones, called the os-sie'u-la aa-di'tus. These are named sepa- 
rately, the tnal'le-ua, in'cua, ata'pea, and or-bic'u-lar. 

950. There are ten openings in the middle ear ; five lart^ 
and five small. The lai^r openings are, the Me-a!tu3 Aitd 
it-o'ri-ua Ex-ter'nw, Fe-nea'tra O-va'Ut, (oval window,) Fe- 
nestra Tto-tun'da, (round window,) Ma^tvid CeUt, nnd 
Eu-sta'ehi-an Tube. 

Elg. IIS. 




951. The FENESTRA OVALIS is the opening of 0( 
tion between the tympanum and ihe vestibule. It is closed 
by the foot of Ihe stapes, or bone of the ear, and by the lining 
membrane of both cavities. 

952. The FENESTRA ROTUNDA serves to establish a com- 



Wtiit^ioea this cavity cantainf 950. How many openings in llic tjni- 
panum? Eiplain fig. WS. %1. Bestiihe ft« leuBto*. wiiiii*. -Sil-.'W* 
feoeatn rolundn. 



1 between the tympanum and ihe coclilea. 
closed by a proper membrane, as well as by the Iming ol 



hoik 



953. The mastoid cells are very numerous, and occupjpfl 
the whole of the interior of the mastoid process of the ti 
[loril bone, and part of iho petrous bone. They communicalo, fl 
by a large, irregular opening, with the upper and posiet 
circumference of the lympauum. 




9&1, The ErsTACHiAN tube is a canal of c 

lending oWiquely between the pharynx and the anierinr 

■cumference of the tympanum. In structure it is porily 

itr (lie ninstaid cello ? Eiploin fig. US. 964. Dooritx Ua 
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fibrQ-cartilaginous and partly bony. It is broad and expanded 
at its pharyngeal extremity, and narrow and compressed^ at 
the tympanum. 

955. The small openings of tlie middle ear are for the 
entrance and exit of the chorda tympani, (a small nerve that 
crosses the tympanum,) and for the exit of the muscles 
(hat act upon the membrana tympani and bones of the ear. 

956. The labyrinth consists of a membranous cuid a bony 
portion. The bony labyrinth presents a series of cavities 
which are channelled through the substance of the petrous 
bone. It is situated between the cavity of the tympanum and 
the Aud'it'O-ry Nerve, The labyrinth is divided into the 
Ves'ti'hule^ Sem-i-cir'cU'lar CanaJsy and Coch'le-a. 

957. The vestibule is a small, three-cornered cavity, 
situated immediately within the inner wall of the tympanum. 

958. The semicircular canals are three bony passages 
which communicate with the vestibule, into which two of them 
open at both extremities, and the third at one extremity. 

959. The cochlea forms the anterior portion of the laby- 
rinth. It consists of a bony and gradually tapering canal, 
about one and a half inches in length, which makes two turns 
and a half, spirally, around a central axis, called the mo-dio-lus. 
The modiolus is large near its base, where it corresponds 
with the first turn of the cochlea, and diminishes in diameter 
toward its extremity. 

960. The interior of the canal of the cochlea is partially 
divided into two passages, by means of a bony and membra- 
nous plate. At the extremity of the modiolus, the two pas- 
sages communicate with each other. At the other extremity, 
one opens into the vestibule ; the other into the tympanum, by 

955. What passes through the small openings of the middle ear r 
956. Of what does the labyrinth consist ? Give the parts of the internul 
ear. 957. Describe the vestibule. 958. What is said of the semicirciiiai 
canals ? 959. Why is the cochlea so called ? Of what does it consiM ? 
^60. How is the interior of the canal of the cochlea divided ? Wheic do 
they conimuiiicatc with evic\\ ot\\ct ^ 



F 'i\iQ fucaman roEimduiii. Tlie interniil surfiicu ol' ilie bony 
ifubyrinih is lined by a fibra-seruua mmiibrano. 

961. The membranous labyriuih is smaller in size, but a 
perfect coumerpart, with respect to form, of Uie bony vestibule, 
eocblea, and semicircular canals. Witbin tliia labyrintli are 
lwo small, elaogaied sacs, whicb are filled with a fluid. 




962, The additoht nerve enters the lemporal bone upon 

ts internal surface, and divides inti) lwo branches, at the hoi- 

■_l6m of the cavity of the inieinnl ear These branches eiiier 

jj^e structure of the elongated sacs acd membranous labyrinth, 

^radiating in all directions, and linaliy, they terminate upon 

sr surface of the membrane, in minute papillte, resem- 

jpUng those of the retina. 

By what in Ibe internal Ittbjrinlh lined ( 951. Describe the membrantiui 
labyrinth. What does flg. 147 represent ? 362. Where doea the aiiditniy 
nerve enter and diTtde I Where do the bianchei of the aaditory nerft 
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CHAPTER XLYII. 

PHYSIOLOGY OF THE ORGANS OF HEARING. 

963. Hearing is that function by which we obtain a knowl- 
edge of the vibratory motions of bodies, which constitute sounds. 
The precise function of all the different parts of the ear is not 
known. 

964. The function of that part of the external ear which 
projects from the head is to collect sounds and reflect them 
into the meatus. 

965. The membrana tympani serves to facilitate the trans- 
mission of sounds, and also to moderate their intensity, it is 
so arranged that it can be relaxed or tightened. 

Observation. This membrane, when healthy, has no open- 
ing ; and it must be apparent that the apprehension which is 
often expressed, that insects will penetrate further, is grounvl- 
less. The pain is owing to the extreme sensibility of the 
membrana tympani. 

966. The suj) posed office of the tympanum is to transmit 
the vibrations made on the membrana tympani to the internal 
ear. This is elFccted by the air which it contains, and by the 
chain of small bones that are enclosed in this cavity. 

967. The use of the Eustachian tube is to admit air into 
the tympanum, which renders the pressure on both sides equal, 
and thus its membrane is kept in a proper state of tension. 



963—971. Give the physiology of the organs of hearing. 963. What is 
hearing ? Are the precise functions of the different parts of the ear known r 
964. What is the function of the external ear ? 965. Of the membrana 
tympani ? What observation in reference to this membrane ? 966. What is 
the supposed office of the middle ear ? 967. What is the use of the Eu 
ftachUn tube ? 



i 
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Observation. When near a cannon, or a ficld-pic 
being discharged, by opening the mouth the impression upon 
(he auditory nerve will be diminished, and the unpleasant sen- 
lessened. This is the reaull of the nir in the middle eai 
escaping through the Eustachian tube, when the vibrations of 
tbe membrana tympaai are violent. 





968- But little is known of the functions of the internal 
ta parts are filled with a watery fluid, in which the fila- 
of the auditory nerve lerminate. 



? 968. What ii the ftmetion al 
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969. Many of the parts just enumerated aid in hearing, bul 
are not absolutely essential to this sense But if the vestibule 
and auditory nerve are diseased or destroyed, no sound is then 
perceived. If this sense is dest;*oyed in early life, the peison 
also loses the power of articulating words. Hence a man 
born deaf is always dumb. 

970. The transmission of sound through the different parts 
of the ear will now be explained by aid of fig. 148. The 
vibrations of air are collected by the external ear, and con- 
ducted through the tube (1) to the membrana tympani, (2.) 
From the membrane vibrations pass along the chain of bones, 
(3, 4, 5.) The bone 5 communicates with the internal ear, 
(7, 8, 9, 10, 11, 11, 11, 12, 12, 12.) From the internal ear 
the impression is transmitted to the brain by the nerve, (13.) 

971. The auditory nerve, like the optic, has but one func- 
tion, that of special sensibility. The nerves which furnish 
the ear with ordinary sensibility, proceed from the fifth pair. 

HYGIENE OF THE ORGANS OF HEARING. 

972. Hearing, like the other senses, is capable of very 
great improvement. By cultivation, the blind are enabled to 
judge with great accuracy the distance of bodies in motion, 
and even the height of buildings. It is also capable of im- 
provement when all the other senses are perfect. Thus the 
Indian will distinguish sounds that are inaudible to the white 
man. 



969. What parts of the ear are essential in order to hear sounds? 
What follows loss of hearing ? 971. What is the office of the auditory 
nerve ? What nerves convey ordinary sensibility to the ear ? 972 — 
97S. Give tJie hygiene of the orgmis of hearing. 972. Is this sense capable 
of improvement ? How does this sense aid the blind ? Is it also capable 
of improvement when all the other senses are perfect ? In whom is this 
illustrated ? 

Note. Let the anatomy and physiology of the organs of hearing be 
reviewed^ from fig. 148, or froitv aivatoTv\\ca\o\x\Xvv\fe'^\'aXt'^si.V^ 
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i 973. Auute lienring ruquires perfection iu dieHlructure and 
fiinctions of tlie difrureni purts of thi) cur, and thai [wrlioii of 
Die bmiu from wliicli tlm auditory nerve proceeds. Deufiiess 
is by ao means unfrcqueiit. We will now advert to some of 
Ae common causes of imperfect hearing. 

974. The structure or functional action of the brain may 
■be deranged by inflammation, by compreasion, or by debility, 
and jiroduce deafness. The first ia seen during inflammatory 
•Hectiona of the brain, and in fevers; the second is seen in 
Accidental injuries of the head ; the third ia seen la old ago, 
«nd after severe diseases of the head, and fevers. In tiiesu 
■cusQs, applications to, and o[>enitiona upon, the car do no gooH. 
The only remedy is to remove, if possible, the diseased con- 
of the brain. 

I. Imperfect hearing may be produced by the destruction 
i«f the memhrana tympani, or removal of the bones of llit. 
the parts witliin the labyrinth. In these instances, 
ledical treatment is of do avail, as the destroyed parts can- 
it be restored. 

976, Hearmg may be rendered defective by a diminution of 
vibratory character of the membrana tympani. This may 
result from a thickening of this membrane, or from an ac- 
cumulation of wax upon its outer surfiice. The increased 
thickness is usually the result of inflammation, either acute 
or chronic. The proper treatment is such as is efficient to 
remove inflammatory action. 

Obseri'alions. 1st. The introduction of heads of pins into 
5 ear is a frequent cause of chronic inflammation of the 
membmna tympani. Hence this practice should never bo 
Adopted, and if acquired, should be abandoned. 

it does scute heanng depend? DT4. State elfecta na Ihe 
me conditUmi of the brain. HoH reliered? 975. Of the 
□g whea the buaes of the oiu- or the lubyrinth aie deatroieil 1 
itmeut uf any avail } 970. Whit conditiuns of the drum ..f 
npairhrariTig? Hob- telieiodf Wt».\ m nw.*. i« *.<: v.^\^<. 
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2d. The accumulations of viscid wax may be softened by 
dropping some animal oil into the ear, and then removing it by 
ejecting warm soap suds a few hours subsequent to the use of 
ihe oil. This may be repeated for several successive days. 

977. Hearing may be impaired by obstruction of the Eu- 
stachian tube. The closure of this canal diminishes the vibra- 
tory character of the air within the tympanum, in the same 
manner as closing the opening in the side of a drum. For 
the same reason, enlarged tonsils, inflammation and ulceration 
of the fauces and nasal passages during and subsequent to an 
attack of scarlet fever, and the inflammation attending the 
^* sore throat '^ in colds, are common causes of this obstruc- 
tion. 

978. The treatment of such cases of defective hearing, is 
to have the tonsils, if enlarged, removed by a surgeon ; for 
the inflammation and thickening of the parts remedial means 
should be applied, directed by a skilful physician. The nos- 
trums for the cure of deafness are generally of an oleaginous 
character, and may be beneficial in cases of defective hearing 
caused by an accumulation of wax upon the drum of the ear, 
but in this respect they are no better than the ordinary animal 
oils. 



What is the remedy where there is an accumulation of wax ? 977. What 
is the effect on hearing if the Eustachian tube is obstructed? 978. What 
is the treatment when deafness is caused by inflammation or ulceration ?* 
the fauces ? What is said of the nostrums used for deafness ? 



I 
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CHAPTER XLVIII 

MEA.NS OF PRESERVING THE HEALTH 

979. Odr bodies are conslituted in harmony wilh certain 
laws, and every person should learn these, in order to regu- 
late his actions and the performance of his dvitiea, so iltat 
health may be unimpaired, and the power of enjoyment, 
activity, and usefulness continue while life lasts. 

980. It is a law of the bones and the muscles, that they 
flhould either be used in some vocation, or called into action 
by some social play and active sport 

981. All admit that food is necessary lo sustain life ; and 
unless it be of a proper quality, taken in proper quantities, and 
at proper times, the functions of the digestive organs will be 
deranged, and disease produced. 

982. Pure air ia essential to the full enjoyment of health. 
The impure air of unventilated rooms may be breathed, and 
the effect be so gradual as not to arrest attention ; yet it i) 
a violation of the physical laws, and, sooner or later, we pa^ 
the penalty in disease and suffering. 

983. The body also requires sleep j and if it is not taker 
at the right lime, or with regularity, we do not feel full refresh- 

" It is advised, that a thorough review of the hygiene of the pn^^ 
ceding chaptcra he given from the BuggastiQiia contained in tJus. 



B79. Whj ia it incumbent on every person to team the lawe of hei 

dSD. Give a Un of the muscles. 981. In preservmg the hei.lth, ia it ii 

sary to give atloutian to the food nhich is eaten t Wh; ) 982. ' 

ia Bsaential to the full enjoyment of health ! What b «Bi 

air of unventilated rooma ? SS3. What should be otiserv 

ngard to sleep ? 

3G» 
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mciil frum " tired nature's sweet restorer." Let youth be 
taught that " early to bed and early to rise " gives him health 
and its attendant blessings. The brain, like other organs of 
the body, should be called into action at proper times. 

984. From the extent of the surface of the skin, and the 
close sympathy that exists between it and those organs whose 
office is, to remove the waste particles of matter from the 
body, it therefore becomes very important in the preservation 
of the health, ihul the functions of this membrane be properly 
maintained. 

985. The function of the circulatory and secretory organs, 
together with the operations of absorption and nutrition, should 
be steadily maintained, as vitality and the generation of ani- 
mal heat are intimately connected with these processes, lu 
the proper performance of these functions, very much depends 
on the observance of the laws of tlie muscular, digestive 
respiratory, dermoid, and nervous apparatuses. 

REMOVAL OF DISEASE. 

986. It is seldom that a physician is called in the first 
stages of disease. At this important period, the treatment 
adopted should be proper and judicious, or the sufferings of 
tlie patient are increased, and life, to a greater or less degree, 
is jeopardized. Hence the utility of knowing what shovld he 
done^ and what should not he done^ in order that the health 
may be rapidly regained. 

987. In all instances of acute disease, it is proper to rest, 
not only the body, but the mind. To effect this, the patient 
should cease from phy iical exertion, and also withdraw his 



984. Why should the functions of the skin be properly maintained r 
98o, Show the necessity of maintaining properly otlier functions of tht 
system. 98G. What is important in the first stages of disease ? 987. What 
U ])roper in all instances of acute disease ? How can it be eifccted? 




^ 






hougltts rroni sludy aQtl busiuess ojieratioiis. Tliis should be 
1 if the person is but slightly indisposed. 
986. Select a room for a sick person thnt is exposed to aa 
little external noise aa possible, as impressions niiide on the 
oigun of iiearing greatly influence the nervous system. Like- 
wise select a spucious, well- ventilated apartment, that has uo 
Bunerfluoua furniture. The practice of placing a sicK person 
nail, ill-arranged siteping-room, when a more spacious 
;an be used, is poor economy, not to say unkind. 
. Caro is necessary in regulating the light of a aick- 
, n»om. While a strong light would produce an incrcajcd 
;ion of the vessels of the bmin, a moderate light would l>a 
appropriate stimulus to this organ. It is seldom or never 
necessary to e.iclude all light from the sick-chum t)er. 

990. A sick person, whether a child or an adult, should not 
G disturbed by visitors, even if their calls are short. The 

■ -exciiement of meeting them is followed by a depreasiun uf the 
I nervous system. The more dangerous and apparently iioartr 

death the sick person is, the more ri g orous should be tlie 
observance of this suggestion. Nor should the slck-rooin be 
opened la privileged classes ; for the excitement causted by a 
it from rektiiuns and the virtuous, will do aa much injury to 
QtB sick, as tliat produced by strangers and the vicious. 

, The custom of visiting and conversing with sick friends 
wing the intervals of daily labor, and particularly on Sunday, 

■ fee great evil. No person will thus intrude herself in the sick- 
fc chamber who cares more for the welfare of the suffering friend 
■jUtttii fur the gratification of a aympathelic euriositi/. Inquiries 

1 be made of the family respecting the sick, and compli- 
K^r.tajy or necessary messages can be communicated through 



! Bclecleil for the slok ? Why? 980, W 
iianlily of light «dmitl*a into a sick-rn' 
thp ak'k I ffill. Whal (3 said of tlie cm 
the sick dutiug'.^™^""-'^''^ &a.-^iV 
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Illustration. While attending a Miss B., of N. H., sick of 
fever, I pronounced her better, withdrew medicine, directed h 
simple, low diet, and the exclusion of all visitors. In the 
evening I was sent for to attend her. There was a violent 
relapse into the disease, which continued to increase in sever- 
ity until the fourth day, when death terminated her sufferings. 
I learned that, soon after I gave directions that no visitors 
be admitted into her room, several particular friends were per- 
mitted to enter the chamber and talk with the sick girl. Their 
conversation produced a severe headache ; and, to use the 
language of the patient, *^ it seemed as if their talk would 
kill me ; " and it did kill her. 

992. No solid food should be taken in the first stages of 
disease, even if the affection is slight. The thirst can be 
allayed by drinking cold water, barley-water, and other prep- 
arations of an unstimulating character. It is wrong to tempt 
the appetite of a person who is indisposed. The cessation 
of a desire for food, is the warning of nature, that the system 
is in such a state that it cannot be digested. 

993. When a patient is recovering from illness, the food 
should be simple, and in quantities not so great as to oppress 
the stomach. It should also be given with regularity. " E;it 
little and often," with no regard to regularity, is a pernicious 
practice. 

994. When -a physician attends a sick person, he shouM 
have the special management of the food, particularly after 
the medicine has been withdrawn and the patient is convales« 
cent. The prevailing idea that every person may safely advise 
relative to food, or that the appetite of the convalescing per- 



* Give an illustration. 992. "What suggestion relative to food in the first 
stages of disease ? How can the thirst be allayed ? 993. AVhen the 
patient is convalescent, how should the food be given ? What is said of 
the practice of eating "little and often**? 994. Who should have thfi 
special management of food when medicine is withdrawn? What Idea 
prevails in the community ? 




npcleal guide, is dangerouH, unil cannot be |i 



niustration. In 1832, I attended a Miss M., sick of fever. 
After an illneaa of a, few days, the fever abated, and I direct- 
ed a simple, unstlmulating diet Buslnesa called me from 
Jie town two days. During my absence, a sympaihizing, 
officious matron called ; found her weak, but improving ; anu 
UiUl her she needed food to strengthen her; and that "it 
wuuld now do Iier good." Accordingly, eggs and o piece of 
heefatcak were prepared, and given to the convalescent girl. 
She ate heartily, and the result was a relapse into a fever 
more violent than the first attack. 

K995. It is very important in disease thai the tHn be kept 
dean. A free action of the ve.'isels of this part of the body 
e.ierts a great influence in removing disease from the internal 
organs, as well as keeping them in health. If the twenty or 
iliirty ounces of waste, hurtful matter, that passes through the 
" pores " of the akin in twenty-four hours, are not removed by 
frequent bathing and dry rubbing, it deranges the action of 
llie vessels that separate this waste matter from tlie blood, and 
ftus increases the disease of the internal organs. 
Hhulration. Mrs. M. R., of N., Mass., was attticted with 
(tisGose of the lungs and cough. This was accompanied with 
I dry, inactive condition of the skin. As medicine had no 
iiilulary effect in relieving her cough, she was induced by the 
e of the clergyman of the parish to enter upon a systcm- 
ourse of bathing twice every day. Soon the skin became 
■on, its proper functions were restored, the disease of the 
lungs yielded, and the cough disappeared. 

996. Every sick person should breathe pure air. The 
r the blood that courses through the body, the greater the 
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energy of the system to remove disease. The confined 
vitiated air of the sick-chamber, not imfrequently prolongs dm 
case ; and in many instances, the affection is not only aggra 
vated, but even rendered fatal, by its injurious influences. 

UlvLstrations, 1st. In 1833, I was called, in consultation 
with another physician, to Mr. H., who was much debilitated, 
and delirious. For several successive days he had not slept* 
His room was kept very warm and close, for fecir he would 
'* take cold." The only change that I made in the treatment, 
was to open the door and window, at a distance from the bed. 
Ill a short time, the delirium ceased, and he fell into a quiet 
slumber. From this time he rapidly recovered, and the de» 
lirium was probably the result of breathing impure air. 

2d. Formerly, every precaution was used to prevent per^ 
sons sick of the small-pox from breathing fresh air. When 
Mrs. Ramsay had this disease in Charleston, S. C, her friends, 
supposing that life was extinct, caused her body to be removed 
from the house to an open shed. The pure air revived the 
vital spark. The result probably would have been different, had 
she been kept a few hours longer in the vitiated air. 

997. The influence of habit should not be disregarded in 
the removal of disease. If food or drink is to be administered, 
h(;wever small in quantity or simple its quality, it should be 
^iven at or about the time when the ordinary meals were 
taken in health. 

998. Again, the usual time when the patient was in the 
habit of retiring for sleep should be observed, and all prepa- 
ration necessary for the sick-room during the night should be 
made previous to this hour. Efforts should also be made to 
evacuate the waste matter of the digestive and urinary organs 
at the period which habit has formed in health. This is not 

Are not diseases prolonged, and even rendered fatal, from breathing the 
imfure, vitiated air of the sick-chamber? Give illustration 1st. Give 
illiiNtration 2d. 997. What is said resj)p(liji.i; tin- inHiieiice of liabit in 
rt'ii oving disease r 
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only a. remediul agent in disease, but often pruiilude 
necessity of laxiitive or drastic cathartics. 

999. Medicike is sometiines necessary to assist the natu- 
rril powers of the syalcni to remove disease; but it is only 
un asiistant. While emetics are occasionally useful in remov- 
\\\^ food and othrr articles from the atomacii that would cause 
disease if sufTered lo remain, and cathartics are valuable, >a 
some instances, to relieve ihe alimentary canal of irritating 
residuum, yet the frequent administration of either wUl cause 

1000. Although medicine is useful in some instances, yol^ 
in a great proportion of the cases of disease, including feveii 
and inllamjnations of nil kinds, attention lo the laws of health 
will tend to relieve the system from disease, more certainly 
and speedily, and with less danger, than when medicines are 
administered. 

1001. Thomas Jefferson, in writing to Dr. Wistar, of Pha. 
adclphia, said, " i would have the physician learn the limit 
of Ilia art." I would say, Have the matrons, and those who 
are continually advising " herb teas," and other " cure-alls," 
for any complaint, labelled witli some popular name, learn 
the limits of their liuty, namely, attention (o the laws of 
health. The rule of every family, and each individual, should 
be, to touch not, tasle not of medicme of anj/ kind, except 
when directed by a wi; II -educated and honest physician, {stid- 
dea disease from accidents excepted.) 



><m lo Dr. Wlstir ? What should mntruns lennii Wtiat should b. 
rale of every pcnion in regard to taking medicine i What enaeptioa > 
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CHAPTER XLIX. 

DIRECTIONS FOE NUBSES. 

1002. The nurse requires knowledge and practice to 
enable her to discharge aright her duty to the patient, as 
much as the physician and surgeon do to perform what is 
incumbent on them. Woman, from her constitution and 
habits, is the natural nurse of the sick; and, in general, no 
small portion of her time is spent in ministering at the 
couch of disease and suffering. 

1003. As the >oung and vigorous, as well as the aged and 
the infirm, are liable to be laid upon the bed of sickness, by an 
epidemic, or imprudent exposure, or by some accident, it is 
therefore necessary that the girl, as well as the matron, may 
know how she can render services in an efficient and proper 
manner. No girl should consider her education complete 
who is not acquainted with the principles of the duties of a 
general nurse and a temporary watcher. 

1004. It is to be regretted, that while we have medical 
schools and colleges to educate physicians, there is no institu- 
tion to educate nurses in their equally responsible station. In 
the absence of such institutions, tlie defect can be remedied, 
lo some extent, by teaching every girl hygiene, or the laws of 
health. To make such knowledge more available and com 
plete, attention is invited to the following suggestions relative 
to the practical duties of a nurse. 

1002. Does the nurse require knowledge -and practice in her employment, 
%s well as the physician ? Who is the natural nurse of the sick ? 
l')().s. What, then, is incumbent on every girl? 1004. Should there be 
scJiools to educate nurses, as ^e\\ 8t& ig\wY%\Q\^XL% OiSLd ^Mjc^eoua ? 



I lor 



1005 Batfinq. The nurae, berore communciiig to lialhe 
'le |iuin!iii, should provide herself with waler, two towels, a 
sponge, a piece of soft flannel, and a sheet. The temperaiuri: 
of the room should also be observed. 

1006. When the patient is ieeble, use Upid or wi.rm 
water. Cold water should only be U!sed whun the system hua 
vigor enough to produce reaction upon iho skin. This is 
shown by the increased redness of tlie skin, and a feeling of 
wiirmlh aod comfort, after a proper amuunt of friction, 
tiefore using the sponge to bailie, a sheet, or fold of clotli, 
sliould he api'ead smoothly over the bed, aud under ilie patient, 
to prevent llie bed-linen on wliich the patient lies from becom- 
ing damp or wet. 

1007. Apply ihe wet sponge to one part of the hody at a 
lime ; as Ihe arm, for instance. By doing so, the liability of 
contracling chills is diminished. Take a dry, soft towel, wipe 
ihe bathed pan, aud follow this by vigorous rubbing with a 
crush towel, or, what is b«ticr, a mitten nmde of this material ; 
ihen use briskly a piece of soft flannel, to remove all moisture 
that may exist on the skin, and particularly between the fingers 
and the flections of the joints. In this manner buihe ihe entire 
body. 

1008. The sick should be thoroughly bathed, al least twicu 
in iwenty-four hours. Particular attention should be given 
to ilie parts between the fingers and toes, and about the 
flcctiuiis of the joints, as the accumulation of tlie excretions is 
most abundant on these pnris. In buihiug, xbam portions of 
the system are very generally neglected. The best lime lor 
baihing, is when the patient feels most vigorous, and freest 
from exhaustion. Tlie practice of daubing the face aud 
hands witli a towel dipped in hot rum, camphor, and vinegar, 

lOOi. What Bhould a nurse provide lierself with, btforebolhingi pntlent .' 



484 ANATOivnr, phtsiologt, and hygiene. 

does not remove the impurities, but causes the sjdn soon to 
feel dry, hard, and uncomfortable. 

1009. Food. It is the duty of every woman to know how 
to make the simple preparations adapted to a low diet, in the 
most wholesome and the most palataUe way. Water-gruel,* 
which is u.e simplest of all preparaticms, is frequently so ill- 
made as to cause the patient to loathe it Alwa3r8 prepare the 
food for the sick, in the neatest and most careftil manner. 

1010. When the physician enjoins abstinence from food, 
the nurse should strictly obey the injunction. She ^ould be 
as particular to know the physician's directions about diet, as 
in knowing how and when to give the prescribed medicines^ 
and obey them as implicitly. 

1011. When a patient is convalescent, the desire for food 
is generally strong, and it oflen requires firmness and patience, 
together wit)i great care, on the part of the nurse, that che 
footl is prepared suitably, and given at proper times. The 
physician should direct how frequently it should be tuken. 

J 012. Pure Air. It is the duty of the nurse to see that 
not only the room is well ventilated in the morning, but that 
tiesh air is constantly admitted during the day. Great care 
must be taken, however, that the patient does not feel tlie 
current. 

1013. Bed-linen, as weh as that of the body, should be aired 
every day, and oftener changed in sickness than in health. 
All clothing, when changed, should be well dried, and wanned 
l)V a fire previous to its being put on the patient or the bed. 



* Dircctions for making the simple preparations for the sick are 
found in almost every cook-book. 

1009. Should every woman know how to make the simple preparations 
adapted to a low diet ? 1010. Should the nurse strictly obey the injunc- 
tions of the physician relative to food? 1011. What period of a person's 
illness re(iuires the most care in regard to the food ? 1012, Give anothei 
duty of the nurse. 1013. What directions respecting the bed-linen of tha 
u:t iieiit r What is necef>saT"y "wVvew \\veT« '\% u. tV^sva^ ^A (\cA>ccicgv%1 
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1014. Tempebatttre. The warmth of the chnmber should 
he cnrefully waichod by the nurse. The feehnga of the 
pnijent or nurse are not to be relied on aa an iodex of the 
I'-niperature of the room. There should be a well-adjusted* 
[hermometer in every sick-room. This sliould he frequently 1 
consulted by the nurse. 

1015. The temperature of the aick-chnmber should )b 
modrrnte. If it is so cold as to cause a chill, the disease will 
be aggravated. If, on tlie other hand, it is too wann, .he 
patieui is enfeebled and rendered more susceptible to cold on 
li'aving the sick-chamber. The Latin maxim, " In medio 
talissirmu ibis" (in medium there is most safety,) should be 
regarded in the rooms of the sick. 

1016. QuiF-T. The room of the patieni should be kepi fref J 
from noise. The community should be guided by this rule; 
that no more persons remain in the room of the sick, than ilie 
welfare of the patient demands. It is the duty of the pliysi- 
cinn to direct when visitors can he admitted or excluded from 
the sick-room, and the nurse should see that these directjuiiB 

1017. The movements of Ihe attendants should be gentle and 
noii^eless. Shutting doors violently, creaking hinges, and all 
uiuiecessary noise, should be avoided. Most persons refrain 
from loud talking in the sick chamber, but are not etjually 
ciireful to abstain from Kkiapering, which is often more trying 
than a common lone. 

1018. It is the duty of the nurse to ascertain the habits 
of ilie patient as respects the period for eating and sleep, 
» hen in health, that she may prepare the food and arrange 
the sick-rmm in accordance with the practice of the patient. 

[014. Why »hou!d tliere be a well-Bdjustcd lhcnnoniBt«r in every liek- 

chnmberf lUlS. Whst is said of tlie tempcnture of the BJck-chamber I 

IU16. Why should the sick-room be kept quiet? 1017. What ia said of 

ouiie in the siek-dhamber? Of whisperinR ? ini8. Should the h»bit» 'if 

F the pulient bt regarded in reference U) lUe peiioitoi 6i^AH% mi. ^^««"^'* I 
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If the person who is sick is ignorant of the necessity of the 
removal of the waste products from the system, the nurse 
should invite attention to these functions at such periods as 
are in accordance with the previous habits of the patient. 

1019. The deportment and remarks of the nurse to the 
patient should be tranquil and encouraging. The illness of a 
friend, or persons who have recently died, should not be alluded 
to in the sick-room. No doubts or fears of the patient's 
recovery, either by a look or by a word, should be communi- 
cated by the nurse in the chamber of the sick. When such 
information is necessary to be communicated, it is the duty ot 
the ph3rsician to impart it to the sick person. 

1020. The nurse should not confine herself to the sick- 
room more than six hours at a time. She should eat her food 
regularly, sleep at regular periods, and take exercise daily in 
the open air. To do this, let her quietly leave the room when 
the patient is sleeping. A watcher, or temporary nurse, may 
eupply her place. There is but little danger of contracting 
disease, if the nurse attends to the simple laws of health, and 
remains not more than six hours at a time in the sick-room. 



DIRECTIONS FOR WATCHERS. 

1021. These necessary assistants, like the nurse, should 
have knowledge and practice. They should ever be cheerful, 
kind, firm, and attentive in the presence of the patient. 

1022. A simple, nutritious supper should be eaten before 
entering the sick-room; and it is well, during the night, to 

take some plain food. 

•• ' — . 

1019. What should be the deportment of the nurse toward the patient ? 
Sliould doubts and fears of the patient's recovery be communicated in the 
•ick-room ? When necessary to impart such intelligence, on whom does it 
depend ? 1020. How long should a nurse remain in the sick-chamber at a 
time ? 1021. What qualifications are necessary in a watcher ? 1022. Wbal 
JirectioiiH in regard to the food of lYie vi«l1c\x« ^ 



1023. When wiiiching in cold weailier, a person snouid be 
warmly dressed, and furnished with an extra garmenl, as a 
clonk or ahawl, because ihe syaicm beconnia exliiiusied toward 
morning, and less heal ia generated in the body. 

102-4. Light-colored clothing should be worn by those who 
have care of the sick, in preference to dark -colored apparel ; 
particularly if the disease is of a conlagious character. Ex- 
perimenls have shown, that black and other dark colors will 
absorb more readily the subtile efHuvia that emanate fruni 
sick persons, ihan white or light colors, 

1025. Whatever may be wanted during Ihe night, ahould 
be brought into the sick-chamber, or the adjoining room, be- 
fore the family retires for sleep, in order that the alumbera 
ihe jiatienl be not distuibed by haate, or searching for needi 
articles. 

1026. The same general directions should be observed bj 
watchers, as are given to tlie nutae ; nor should the watcliei 
deem it necessary to make herself acceptable to the palieni 
by exhausting conversation. 

1037. It can hardly be expected that the farmer, who has- 
been laboring hard in the field, or the mechanic, who has 
lolled during the day, is qualified to render all those little 
attentions that a sick person requires. Hence, would il not 
ho more benevolent and economical to employ and pay watch- 
ers, who are qualified by knowledge and training, to perfonn 
this duty in a faithful manner, while the kindness and sympa- 
thy of friends may be practically manifested by assisting to 
defray the expenses of these qualified and useful assistants i 

ln23. n' hen watching in cnld veath«, irhsl precinlinn is npceB<ary? 
1024. Whnt 13 said rclatice tii ihe rriloi of Vae dolhiug nuro in ths 
Biek-room? 102-5. Wl,n sHgHestiona lo wiiichm relative to the arrttiiiip 
oicnt of thr Blck-chrtmb«r P 1023. \VhU should watchcTx obeervr } 
1027. What is said of employing thou penoni lo waloh who Ithor hard 
iiiiing Uie day ? 

37* _ 
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APPENDIX. 



POISONS AND THEia ANTIDOTES 



1028. PoIBOKLNO, 


either from 


accident o 


r ciesiRn, ia of such frectneac? 


>nd dxi 


nger, that il i 


a of the Etrei 




Know the prnper mo 




lire in such 


OEscBi in order to render iuune- 


dialea. 


iaiatanee wbcn williin his 


power 






PoiaDtia arc 


divided into 


two classes - miMraJ (which include i oe 


»oid,) ■ 


md vegetable. 








1030. 


Tho firat th 


ins. uauallj, 


to be dnn* 


!, when it is ascertained thai a 


poboa 


fa» b«n 8» 


-allowed, ia 


to evacuBlE 


■ the Btomach, unleaa Tomitina 


takes place BponUnE 


aualj. Em. 


^ticiofthei 


mlphate of zinc, [while Tilriol,j 




ieuanha, (ipe 


cac.) or proi 


ind mustard seed, should be given. 


mi. 


When Tomi( 


ling haa =ot 




: ahoald be aided bv large ani< 


fr«,uer 


>t draughts 


f the following drinks: 


flajoced tea, gum-water, slip 


pery-elm tea, barley 


water. Jogar 


and water, 
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SHNERAL POISONS. 


1032. 


AllMOM^.- 


-Thet^Ifl- 


cf-mmonk 


(, if taken in tn OTer-dow, and 



1031. Ant(mont. —The mine of nntimoni/ and laiinr emetic, if taken in 
oyer-doaes, came diatreaaing vomiting. In addition to the dilnent, muci- 
laginons drinks, give a lea-apoonful of the simp of poppiea, paregcrlc. oi 
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twenty drops of laudanum, every twenty minutes, until Are or six do^i 
have been taken, or the vomiting ceases. 

1035. The antidotes are nutgalls and oak hark^ which may be adnu)nx5- 
tered in infusion, or by steeping in water. 

1036. Aksenic. — When this has been taken, administer an emetic of 
ipecac, speedily, in mucilas^inous teas, and use the stomach-pump as soon 
as possible. 

1037. The antidote is the hydrated peroxide of iron. It should be kept 
constantly on hand at the apothecaries* shops. It may be giyen in any 
quantity, without injurious results. 

1038. Copper. — The most common cause of poisoning from this metal, 
is through the careless use of cooking utensils made of it, on which the 
acetate of copper (verdigris) has been allowed to form. When this has been 
taken, immediately induce vomiting, give mucilaginous drinks, ur the 
white of eggs, diffused in water. 

1039. The antidote is the carbonate of soda, which should be administered 
without delay. 

1040. Lead. — The acetate (sugar) of lead is the preparation of this metal, 
which is liable to be taken accidentally, in poisonous doses. Induce immc> 
diate vomiting, by emetics of ground mustard seed, sulphate of zinc, and 
diluent drinks. 

1041. The antidote is diluted ndphuric acid. When this acid Is not to be 
obtained, either the sulphate of magnesia, (epsoin salts.) o*- the sulphate oi 
soda, (glauberV Malta,) will answer every purpose. 

1042. Mercuby. — The preparation of this mineral by which poisoning 
IS oommonly pioauced, is convsive sublimate. The mode of treatment to 
be pursued when this poison has been swallowed, is as follows : The whitFs 
of a doztm eggs should be beaten in two quarts of cold water, and a tumbler- 
full given every two minutes, to induce vomiting. When the whites of 
eggs are not to be obtained, soap and water should be mi.\ed with wlieat 
flour, and given in copious draughts, and the stomach-pump introduced 
as soon as possible. Emetics or irritating substances shuuid not be given. 

1043. Nitre — Saltpetre. — This, in over-doses, produces violent poison- 
ous symptoms. Vomiting should be immediately induced by large doses 



J035 What is the antidote i 1036. What should immediately be done when arsenic 
18 swallowed .' 1037. What is the antidote? Can any iiuanfify of this preparation of 
iron be given without injurious results,' J038. What slusuhi be given when verdicris 
nn.«s been taken into the stomach.' 1039. Wliat i^* the antidote.' 1010. What should 
ir/init diately be piven when sucar of lead is taken.' 1041. What is the antidotr : 
ion. (Jive the trpafniriit when cornvsue auViWwtvXe \\tv* V^tw wkvAXcvw^^. \<:i8R, V5\a\ 
otni>:t Juts a/1 over <li .<e (d -a\\;H>\re ? \VWa\ \t»tv\\\w^\ *\\w\\A \^«^ x\va>^'^^> 




diluent driuki ; bat emetica which initsts the itamMb 



1044, ZiMO. — Poisoning is sametimea Mused by the lu^iAiiie of tine, 
(white litrial,) When this tike* place, Toauting ahauIU be ioduced, and 
sided b; Urge drnughta uF mucilagiaous uid diluent drinki. Dse (he 



B^^ea 



VHd. Theancidoli 






eaHjonaie, or auper^carbonais oftada, 
irins Koid,) or B 









1047. The antidote a crUeineii magneiia, which should be fteely admin- 
btered, Cn neuttaliie the acid sod indnce vamiting. When mngneiia can- 
not be olitained, the carbonale ofpolaih (ulBmtuB) ma; be givea. CheJk. 
powdered and given in Bolution, or atmug soap auda^ will anawer a good 
purpoBe, when (he other artitles ate nut at hand. It is of very gi'eat im- 
pnitance that something be given speedily, to neulialiie the acid. One of 
Ihe substsnoea before mentioned should be taken fteely, in diluent and 
Diurilnginoos drinka, aa gum-vva(ei, milk, flaxseed, or slippery-elm tea, 
Emetica ought to be avoided. 



1049. Oxuia A 



D.— Thia 



(epfio 



*.) whicl 



aemblea the BnlphatA of 

] be taken, by mistake, in pais 

small quantity. Epsom aatia, 
litter taete, while oxoIk adtt 



euUy be distinguished by tasting 
applied to the tongue, have a ver 

I(>49. The antidote is moffntaia, between which and (ha acid a ehemical 
action takes place, producing the oxalate of magnesia, which in inerL 
When magnesia is not at hand, fJialk, Hme, or carbonale afpaUuk, (aala!ra- 
tns,) will answer as a substitute. Give the antidote in some of the muci. 
laginoUB drinka before menlioned. No time ahould he lost in introducing 
the stomach-pump ae aooa as a surgeon can be obtained. 

1050. liBJ. — The ley obtained by the IcHching of ashea may be taken 
by a child accidentally. The antidote is i li.cgar, or nil of any kind. Th« 
vinegar neulraliic. the alkali hy uniting with it, fom.ing the acetate of 
potash. The oil ■■nitea nilh the alkali, and forma soap, whieh ia less ,;aui.. 
tic than the ley. Give, at the aame time, lai-ge draughts of muciLaginoui 
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YEGSTABLE POISONS. 

105L Ths Tegetable poiaoni are quite as numeroas, and many of them 
equally as virulent, as any in the mineral kingdom. We shall describe the 
most common, and which, therefore, are most liable to be taken. 

1052. Opium. — This is the article most frequently resorted to by those 
wishing to commit suicide, and, being used as a common medicine, is easily 
obtained. From this cause, also, mistakes are very liable to be made, and 
accidents result from it. Two of its preparations, laudanum tokd paregoric, 
are frequently mistaken for each other ; the former being given when the 
latter is intended. 

1053. Morphia^ in solution, or morpkine, as it is more commonly called 
by the public, is a preparation of the drug under consideration, with which 
many cases of poisoning are produced. It is the active narcotic principle 
of the opium : and one grain is equal to six of this drug in its usual fomi. 

1054. When an over-dose of opium, or any of its preparations, has beeii 
swallowed, the stomach should be evacuated as speedily as possible. To 
eiTect this, :i teatfpooalul of ground mustard seed, or as much tartar emetic as 
can be lield m\ a five cent piece, or as much ipecacuanha as can be held on a 
twenty-five cent piece, should be mixed in a tumbler of warm water, and 
one half given at once, and the remainder in twenty minutes, if the first has 
nut,, in the mean titue, operated. In the interval, copious draughts of \^'aruI 
vv^tcr, or vv'.arm sugar and water, should be drank. 

lOoo. The use of the stomach-pump, in these cases, is of the greatest 
importance, and should be resorted to without delay. After most of the 
poison has been evacuated from the stomach, a strong infusion of cq^ce 
ought to be given ; or some one of the vegetable acids, such as vinegar, 
or Uiiiwn-juice^ should be administered. 

1056. The patient should be kept in motion, and salutary effects will 
often be produced by dashing a bucket of cold water on the head. AHi- 
Jicial respiration ought to be established, and kept up for some time. If 
the extremities are cold, apply warmth and friction to them. After the 
poison has been evacuated from the stomach, stimulants, as warm wine and 
water, or warm brandy and water, should be given, to keep up and sustain 
vital action. 

1057. Stramonium — Tkom-Apple. — This is one of the most active 
narcotic poisons, and, when taken in over-doses, has, in numerous in- 
stances, caused death. 

1051. Are vegetable poisons as numerous and as virulent in their effects as mine ml : 
1052. What is said of opium and its preparations.^ 1054, 1055, 1056. What treatmeni 
vhould be adopted when an over-dose of opium or any of its preparations U taken . 
10^7. What is said of stramoniunx? 



thai of poisoning from 
1060. Con 






s virulent irritating a. 
nTC-mentioQEd sitiuleB la sii 



^mlock. — Hemlock, imptoporlii called, by manj, eimAti™ 

nATcotio that the Athemnns uaed to destroy the Urefl o! mdividuala con- 
dcinned to death by their liwi. Socrates la aaid to haie been pat to dialh 
by this poison. Wh™ swallowed in ovet-doiea, the treatment ii Bimilar 
to OaX of opium, stramoniam, and henbane, when oTer-dosei ore token. 



1081. BBLLiDONNi — Deadiy yiffhlshniU. — CAiiPHoa. 
JlimAfAood, Wol/abaTU:. Dbtosta — Bryony. Diqitalis — Fezglovt. 
DririM.iiLA. — Bittersweet. Gambook. Lobelia — Indirm Tobacco. 
8A.N(it'i(f*iiiA — fltoorfraoi. On, of Satih. SpinHLii — i^n*™)/. 
BtbtchKIne — JViU! Txmiica, Tobacco. — All of these, when taken ia 

poisoning, by Che use of any of those artlcIeK, is similar to that punued 
tn DTet-doseg of opium. (See Ofil-h, page U2,) 



1062. In ttU cues of poisoning, call a phyaiciaii 



la poesibla. 



•wallDwed I 
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Toe essential parts of every secretory apparatus are a simple membrMie, 
Apparently textureless, named the primary, or hasement menibramff eertaia 
eells and blood-vessels. The serous and mucous membrane are examples. 

B. 

The division and description of the different membranes and tissues are 
not well defined and settled by anatomical writers. This is not a material 
defect, as a clear description of the different parts of the system can be 
given by adopting the arrangement of almost any writer. 

c. 

Pat is one of the non-nitrogenous substances. It forms the essential 
part of the adipose tissue. Chemical anal3rsis shows that all fatty sub- 
stances are compounds of carbon, hydrogen, and oxygnen. They are lighter 
than water, generally fluid at the natural temperature of the body, and bum 
with a bright flame, forming water and carbonic acid. 

Caseine is abundantly found in milk. When dried, it constitutes cheese 
Alcohol, acids, and the stomach of any of the mammalia coagulate it j and 
it is also soluble in water. It is found in the blood, bile, saliva, and tiie 
lens of the eye. 

Chondrine is a variety of gelatin. It is obtained from cartilage. It 
is soluble in warm water, but solidifies on cooling. 

Lactic acid is common to all the solids and fluids of the system. It is 
found united with potash, soda, lime, or magnesia. 

D. 

The word duodenum is derived from the Latin, signifying " twelve," since 
the intestine, of which this is the name, is usually about twelve fingers' breadth 
in length. The Jejunum is also from the Latin JeJtimUj empty, since it i? 
usually found in that condition after death, as the food s< ems to pass rapidly 
through this part of the intestine. The term ileum is from the Greek, signi- 
fying " to twist," since it always appears in a contorted cc ndition. The name 
ccecum is derived from the fact of its being a blind or short sack, perforated 
by the extremity of the ileum. The name of the next «livision of the intes- 
tine — colon — is from the Greek, " to prohibit,'' as the contents of the ali- 
mentary canal pass slowly through this portion. The rectum is named froir 
ihe strnight direction *hal il asswmc*^ ^t\ vVve V^vvex ^xv of v\a cowcse 
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ttNigue, is similar to Uiat of mucilaginoas water, slightly acidulated witk 
nuriatic acid/' The organs of its secretion are an. immense number of 
tubes or glands, of a diameter varying from one five hundredth to one tbre« 
Dundredth of an inch, situated in the mucous coat of the stomach, and receiv- 
ug their blood from the gastric arteries. A chemical analysis shows it to 
consist of water, mucilage, and the several free acids— -muriatic, acetic, 
lactic,, and butyric, together with a peculiar organic matter called pepsin, 
which acts after the manner of ferments between the temperature of 50^ 
tad 10*0 F, 

The true process of digestion is probably owing to the action of pepsin 
and the acids, especially if the presence of the chloro-hydric or muriatic be 
admitted ; since we know, by experiments out of the body, that chlorine, one 
of its elements, is a powerful solvent of all organic substances. 

The antiseptic properties of the gastric juice, as discovered by experi 
meats made on Alexis St. Martin, doubtless have much influence on digestion, 
although their true uses are probably not yet known. 

As soon as the food is reduced to a state of fluidity, the pyloric orifice 
of the stomach is unclosed, and it is thrust onwards through the alimentary 
canal, receiving in the duodenum the secretions of the liver and pancreas, 
aAer which it yields to the lacteals its nutrient portion, and the residuum is 
expelled from the Dody. 

There have been many hypotheses in regard to the nature of the digestive 
process. Some have supposed that digestion is a mere mechanical process, 
produced by the motion of the walls of the stomach 3 while others, in later 
times, have considered it as under the influence of a spirit separate from the 
individual, who took up bis residence in the stomach and regulated the whole 
atTair^ while others still would make it out to be a chcmicai operation, and 
thus constitute the stomach a sort of laboratory. But to all these ridicu- 
lous hypotheses Sir John Hunter has applied the following playful Ian 
g^iage : " Some will have it that the stomach is a mill ; others that it is a 
fermenting vat ; and others that it is a stewpan ; but in my view of the 
matter, it is neither a mill, a fermenting vat, nor a stewpan, but a stomach. 
a stomach ! '^ 

At the present day this process is regarded as a complex, and not a simple 
operation. It seems to be a process in which the mechanical, chemical, nud 
vital agencies must all act in harmony and order 3 for if one of these be 
withdrawn, the function cannot be sustained for any considerable length of 
time ) and of the chemical and mechanical parts of the process, since the 
former is much more important, and, as a matter of course, the vital ptowers 
are indispensable, therefore digestion may be considered as a chemical 
operation, directly dependent on the laws of vitality, or of life ; since the 
proper consistency of the food depends, in a great measure, upon the ohar- 
ac/er of the solvents, while the secteuou o^ \.Vve*ft ?L\x\<i%,>Jwivt v^«iv« ^msvcvsxvw 
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body, are albumen and fibrin. These ronslitule the greater pan of all ilie 

as peas, beans, lentils, and many seeds. Heuce, in many csies, a vegeinhic 
diet, especially if embracing any of ihese articles, would be lufiicienl lo 
aasiain life, even if no animal food should be eaten. But no animal can 
exist for a long time if permitted only to eat snbslances destitute of nitrogeu, 
as in the case of a dog fed entirely on sugar, wbich lived but ihirly days. 
And owing to this fact, Baron Liebig proposes ■ ■■ • . 
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This uefinition of exhalants is from the theory of llaller and others It 
8 now believed that the fluic's exude through the thin coats of the blood 
vessels. This process is called exotmouj and is the txhaUuion of old 
,)iiysiologist8. 

J. 

It is a well-established fact, in animal and vegetable physiology, that mem 
oranes possess the property of allowing fluids and gases to pass through 
them in either direction, and also to permit two fluids to pass in opposite 
directions at the same time. This property is designated endonnote when a 
fluid passes from without a body inward ; and exosmose when the reverse 
takes place. The firstis called imbibUion. One of the most striking instances 
of this, in the human system, is showm in the lungs, where carbonic acid and 
water pass out through the mucous membrane of the bronchial tabes and 
air-cells ; and the oxygen of the air enters the blood through the same mem- 
brane. By this process of imbibition, the oxygenation of the blood is much 
more readily and faithfully accomplished ; inasmuch, as by the immense 
number of bronchial tubes and air-cells a larger quantity of blood is ex- 
posed to a greater portion of air, than if the blood were directly laid open 
lo the atmosphere in a mass, or the air were immediately transmitted 
through it. 

Since the function of respiration is to free the system of superfluous 
carbon and hydrogen, by union with the oxygen of the air, it follows that 
the greater the amount of the products to be expelled, the larger the quan- 
tity of oxygen will be required to eflect this purpose, as we find to be the 
case with those who consume large quantities of food. 

The quantity of oxygen daily consumed through the lungs by an adult 
is about 32.5 oz., and the carbon in the food 13.9 oz. But in order to con- 
vert this whole amount of carbon into carbonic acid, which passes off through 
the lungs and skin, 37 oz. of oxygen are required ; the remaining 4.5 oz. 
being absorbed by the skin. If the supply of food remain the same, while 
the amount of oxygen in the inspired air is diminished, the superfluous car- 
boi will induce disease in the system, as is the case of those persons who 
are limited in their supply of air of a proper quality or quantity, and, coo 
sequcntly, have less appetite for food than those who are abundantly sup- 
plied with air of the proper standard of health ; and in children, who pro- 
portionally consume more food than adults, and who are more active, thereby 
causing a more rapid circulation of blood, and, consequently, the remova 
of more superlluous particles of matter. 

In children we notice the need of air, by their disposition to btt much in the 
tpeu air, and often inspiring more A^epV^j vWtv \% couvxcksa v^oVdAx ^x^Miui 
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L. 

As already mentioned, different articles of food have been divided mtc 
the azotized and non-acotized, or those which contain nitrogen as one of their 
constituents, and those whieh are nearly destitute of it. Of these, accord- 
ing to Liebig, the azotized portions are simply to supply the waste that is 
eoatinually going on in the body, and promote its growth in the early stages 
of existence, or, in other words, the nutrient portion 3 while the sugar, starch, 
&LC., are mainly of use in the respiratory organs. The correctness of inii 
view may be understood from the fact, that the inhabitants in the colder 
regions of the earth consume a much larger quantity of oil and fat than 
the residents of hotter climates ; and also those dwelling in the temperate 
zones can eat with greater impunity a larger quantity of fat meats in the 
winter than in the summer, there being then so much more demand for am 
mal heat than in the summer. 

M. 

The suggestion of using the bellows in asphyxia, is from the direcuoai 
of that distinguished and veteran surgeon, Valentine Mott, of New York 
city. The directions in the first part of the paragraph are the most preo* 
IicaJ, aci best adapted to the wants of the community. 
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aeinliiing a spid fr's web. A tbin mem- 
brane that cove' 9 the bruin. 

Ar'bor. [L.] a tree. JlrborviU. The 
tree of life. A \enn applied to a part 
of the Cerebellum. 

Ar'te-ry. [6r. anpj a2r, air, and ri^proj, 
Ureo^ to keep ; because the ancients 
thought that the Arteries contained onFy 
air.] A tube through which blood 
flows from the heart 

A-RYT-E'NOID. [6r. apvTaiva,anUaxnay 
a ewer, and etjos, tidos, form.] The 
name of a cartilage of the larynx. 

As-cend'£NS. [L.] Ascending; ris- 
ing. 

As-PHYX'i-A. [Gr. a, a, not, and <r0v^(;, 
sphyxiSf pulse.] Originally, want of 
pulse ; now used for suspended respira- 
tion, or apparent death. 

As-TRAO'A-LU8. [Gr.] The name of 
a bone of the foot. One of the tarsal 
bonea. 

Au D-I'TION. [L. audio, to hear.] Hear- 
ing. 

AuD-iT-o'Ri-us. [L.] Pertaining to the 
organ of hearing. 

Au'ri-cle. [L. auricula^ the external 
ear j from auriSf the ear.] A cavity of 
the heart. 

4u-Ric'u-LAR. [L. auricula,] Pertain- 
ing *o the auricle. 

Ax-iL'LA. [L.] The armpit 

Ax'iL-LA-RY. Belonging or relating to 
the armpit. 

A-20TE'. [Gr. a, a, not, and {[wij, m«, 
life.] Nitrogen. One of the constit- 
uent elements of llie atmospJiere. So 
named because it will not sustain life. 

Ben-ZO'IC. Benzoic acid. A peculiar 

vegetable acid, obtained from benzoin 

and some other balsams. 
Bi'CEPS. [L, 6w, tv\ ice, and caputs a 

head.] A name api>Ii«'d to muscles with 

two heads at one extremity. 
Bi-cus'piDS. [L. bis and cuspis, a point.] 

Teeth that have two points upon their 

crown. 
BitE. [h. bills.] A yelli»w, viscid fluirf 

fecreted by the liver. 



Bi-PEN'NI-FORM. [L. hts and jmrm^ i 
feather.] Btpenniform musele, Harlsf 
fibres on each side of a cominon 
tendi>n. 

Brach'i-al. [L. frraeftum.] Bdonging 
to the arm. 

Bre'tis. [L.] Bremt, abort; brevwr 
shorter. 

Bronch t-A, -JB. [L.] A division of 
the trachea that passes to the lungs. 

Bronch'i-al. Rela^i/ig to the bronchia. 

Bronch-i TI8. [L.] An inflammatioii 
of the bronchia. 

Buc-ci-na'tor. [L. hudnum, a tmm 
pet] The name of a muscle of ths 
cheek, so named because used in Mow- 
ing wind instruments. 

BUR'SiB Mu-CO'SA. [L. bwrsoy a paiw, 
and mueosa. viscous.] Small aacs. 
containing ft viscid fluid, sitiiated abou« 
the Joints, under tendons. 

Cx CUM. [L.] Blind ; the name ghrea 
to the commencement of the colon. 

Calx, Cal'cis. [L.] The heel-bone. 

Cal'ci-UM. [L.] The metallic basis 
of lime. 

Cap'il-la-RY. [L. capiUuSj a hair.' 
Resembling a hair; small. 

Cap'su-lar. Pertaining to a capsule. 

Cap'sule. [L. capgula, a little chest] 
A membranous bag, enclosing a part 

Ca'put. [L.] The head. Caput eoH. 
The head of the colon. 

Car'bon. [L. carboy a coal.] Pure char- 
coal. An elementary combustible sub 
stance. 

Car-bon'ic. Pertaining to carbon. 

Car'di-ac. [Gr. KOfiSia, kardia, heart) 
Relating to the heart, or upper orifice 
of the stomach. 

Car'ne-a, -iE. [L. ea^t, camis, flesh.) 
Fleshy. 

Ca-ROT'id. [Gr. jcapo(,Jkaro«, lethargy.] 
The great arteries of the neck that con- 
vey blood to the heart. The ancients 
supposed drowsiness to be seated ia 
these arteries. 

Car'pal. [I^ carpvjt, the wrist/ R» 
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bone, tbrongh wMeh the olflictory nerve 
INiiwea to Um mmt» 

rici'coiD. [Qr. KfiiKou krikosf % ring, 
ami eii^tf «I4m, IbnL] A name given 
to a cartilage of the larynx, fhun its fcmn. 

Cbys'tal-linb. [L. oTfttaUhuu, con- 
sisting of ciystai.] OrfgtaUme tau. 
One of the humon t^ the eye. It is 
convex, white, firm, and transparent. 

Ou'Bi-TU8, -I. [L. eubitms, the elbow.] 
One of the bonee of the forearm, also 

^called the ulma» 

'Cu'boid. [Gr. Hv0of, kubos, n. cube, amd 
ttiosf stdsf, form.] Having nearly the 
form of a cube. 

Cd-nb'i-form. [L. etmetUf a wedge.] 
The name of bones in the wrist and Ibot. 

Cus'piD. [li. ttufis, a point] Having 
(•ne point. 

Cir TA'NB-Ons. [L. cKfis, aktai.] Be- 
longing to tlie skin. 

Cr'Ti-cLE. [L. eitfif.] The external 
layer of the skin. 

Cu'Tis Ve'ra. [L.eiitw, and vers, true.] 
The internal layer of the skin ; the true 
skin 

Del'toid. [Off. dtXrat deUa^ the Greek 

letter A, and s(3o(, etdof, form.] The 

name of a musde, that resembles in 

form the Greek letter A. 
Dens. [L.] A tooth. 
Dent'al. [L. dCTw, tooth.] Pertaining 

to tlie teeth. 
De-press'or. [L.] The name of a 

muscle that draws down the part to 

which it is attached. 
Derm'oid. [Gr. <j£p/ia, derma^ the skin, 

and eiioiy etdosy form.] Resembling 

skin. 
De-scend'ens. [L. de and teandOf to 

climb.] Descending, falling. 
Di'A-PHRAOM. [Gr. 6ia<ppayiiaj dia- 

pftra|r«Mi, a partition.] The midriff; a 

muscle separating the chest from the 

abdomen. 
Di-ar-RH(E'a. [Gr. Sinppea, diarrhea, 

to flow through.] A morbidly frequent 

evacuation of the intestines. 
IM-AS'TO-LE [Gr. 6iiiaTr\X(o, diasLeUoy 



to put asunder.] The dilatation of the 
iMurt and aiteriAs when the bkiod 
enters them. 

Di-ges'tion. [L. duresHo.] The pro- 
eees of dissolving fbod in the stomach, 
and preparing it for cireulatioa and 
Bonrishment. 

OiCh-i-TO'RUM. [L. digittu, a ftnger.j 
A tom applied to certain muscles of tte 
extremities. 

DOR'SAL. [L. dorsmm, the back.] Par* 
taining to the beck. 

Du-o-DE'NUM. [L. tfuMiemis, of twelve 
fingers* breadth.] The first poitkm of 
the small tatestine. 

Du'RA M A'TER. [L. dunu, bard, and 
sMfsr, BMdier.] The outenmat mem- 
brane of the brain. 

DTS'EB-TEBr-T. [Or. <b$, Ate, bad, aad 
tvrepimf mteria, intestines.] A dis- 
charge of blood and mveos from tbe 
intestines attended with tenesmns. 

DTS-ntP'81-A. [Gr. ivt, dAs, bad, and 
ircvr*», pspto, to digest.] Ind ig ea tio B, 
or difficulty of digestion. 

En-am'el. [Ft.] The smooth, bard 

substance which covers the crown or 

visible part of a tooth. 
Ep-i-derm'is. [Gr. eiri, epi, upon, and/ 

Stpfta, derma^ the skin.] The scaif- 

skin ; the cuticle. 
Ep-i-eLOT'Ti8. [Gr. nri, apt, upon, and 

yXoirra, glOttOf tbe tongue.] One of 

the cartilages of the glottis. 
Eu-sta'chi-an Tube. A channel from 

the fauces to the middle ear, named 

from Eustachius, who first described it 
Ex'cre-ment. [Ij. exeemo, to separate.] 

Matter excreted and ejected ; alvine 

discharges. 
Ex-cre-men-ti'tial. Pertaining to 

excrement 
Ex'cRE-TO>RY. A little duct or vessel, 

destined to receive secreted fluids, and 

to excrete or discharge them ; also, a 

secretory vessel. 
Cx-ua'lant. [L. exhalo, to send forth 

vapor.] Having the qualit> of exlinling 

Of evaporating 
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GAK'BLl-OB, -A. [Gr.] An -'•■r- ^^ 
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FAS-cio'u-Lua.-Li. [L./Mti.,Blnindte.] 


GAS'Tttlc. [Or. ,aTr«„, (iMir, Ibi 


A iilOe liundle. 
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TlM) nane of • Mrr* of tbe tongiM. 



b/B-uif. [Ur- «(Xftf, «M, to wUid.] A 

poitioii of tite small iMMtioM. 
ii.'1-AC. [Ftom tlw above.} Tlioteiks 

pertaiaiBg to tlie aoiall faitoatina. 
iL'l-UM. TIta bauBcih'boBe. 
IM-CI'80«. [Uiiteido, to cuU] A front 

tooth tint coto or diyidet. 
iH'DSX. {L.M4iie0,toaliow.j llwlbfia- 

ficfar ; Hm iiohiting finger. 
iH-MOifol-lfA'TA. £L.M,naC,aBdii0aM», 

nama.] Parts wbicli iiava no propar 

maxao, 
I:i-os'cu LATE* [L. m and MotklbUj 

tnm MMifor, to kiss.] To ttaito» aa 

two vassela at tbefr ezUamitiea. 
IN'TER. [L.] Between. 
IN-TEB-C08T'AL. [L. oiler, betweaa, 
. and eMta, a rib.] Between the ribs. 
llf-TBB-NO'Dl-i. [L. cRttr, between, and 

noditut knot.] A term applied to some 

muscles of the forearm. 
fN-TBB-BTi'TiAL. {L. JRto*, between, 

and «f o, to stand.] Pertaining to or con- 
taining interstices. 
fx-TES'TiNES. [L. intvSt within.] The 

canal that extends from the stomach to 

the anus. 
.'Ris. [L., the rainbow.] The colored 

circle that surrounds the pupil of the 

eye. 
/vo-RV. A hard, solid, fine-grained 

substance of a fine white color j the 

tusk of an elephant. 

Je-ju'num. [L., empty.] A portion of 

the small intestine. 
Ji;'ou-LAR. [L. juffulum^ the neck.] 

Relating to the throat The great veins 

of the neck. 

La'bi-um, La'bi-i. [L.] The lips. 

Lab'y-rinth. [Or.i The internal 
ear, so named ^m ito many wind- 
ings. 

Lacii'ry-mal. fL. laekryma, a teari] 
Pt^rtaining to tears. 

I.ac'te-al. [L., lae^ milk ^ \ small 



ar nAa of aataMl fafMU0a fii|r«Mi* 

vqring shytaiGreai tha latostma'to iha 

thoiaeieidiH^ 
Lam'i-na,«x.. [L.] a Plata, ar tlite 

odat lytag ofver aaaihac. 
Lab'tnx. [Gr. Aii?»> ^, Imrmuh] The 

Bpper part of thawted^^pe. 
l«AB^inf-«i^Tiik InfliiBBHrtnii of |ha 

La-tis'si^hus, ^ii. [Ii., anperlMHra of 

amades. 

Lb-va'tob. [L. Ism, to raise*] Ananw 
appHail to a amade ttwt rataes aonf 
port. 

|«xo'A-iiB!rTi {h. Ug0i to hind.} A 
stroBf, compact aubstanea ainrhif in 
bind €m» bona to aaothac 

LiK'B-A, -<& [L.] Attne. 

Lfir^irA,*JL {L.] AtoBfoa. 

liiY'BB. The name of omo af dw ah- 
domlnal organs, the tergast gjand m tha 
system. It is aMoatoi\ below taa 
diaphngBi« and aecfetea the hihi. 

Lobe. A roand pn^ecthig part of oa 
organ. 

LON'ous, LON'ai-OR. [L., long, longer.] 
A term applied to several muscles. 

Lum'bar. f L. lumbtUf the loins.] Per- 
taining to the loins. 

Lymph. [L. lympha^ water.] A color- 
less fluid in animal bodies, and con- 
tained in vessels culled lymphatics. 

Lym-phat'ic. a vessel of animal 
bodies that contains or conveys lymph. 

Mao-ne'si-uh. The metallic base of 

magnesia. 
Mao'nus, -na, -num. [L., great.] A 

term applied to certain muscles. 
Ma'JOR. [L., greater.] Greater in ex- 
tent or quantity. 
Man'ga-nese. a metal of a whitish 

gray color. 
Mar'row. [Sax.] A soft, oleaginous 

substance, contained in the cavities of 

bones. 
Mas-sb'TEB. [Gn/iao-ffnoMOUfiuuMuimaa, 

to chew.] The name of a muscle of 

the face 
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aM>ra'jL.-avi. (Be. •iu,(i<,ucuiy, 
mml fmyi^ fttf, (o •«.) Tto nua 
gf tlH pAHAf* Uin>u(b which Iha fead 
puH ftoB tba mootli to tin ■ouaeli. 

nMt, (Bi ip*K», kwmmn, Iks bwd.} 
Tha tibow i Ok hvd of Iba ulu. 

(^■TlCr'O^I. [!• *(«, to HBoU, uhI 

^dt, to Hake.] FertWolai to oBtf- 

|D|. 

n-HBH'm [I.] TfcacuL 
(^MO. [Or. «M«[| «Bu, tiM ihoiiUai.] 
MuiH taapoaaiai of tUi word an 



Om-THii !.'«□. [Or. *f8aX|Mi, ap*- 

■teliiH, Ika sj*.] BdnfluloUli 
Ot-ro'mm Tbu wUeh uu la 



Op'I[-cu>, OF'Tia [Qt. nrrOBiu, tr- 

tHU<, ID poa.] Rdallac lo tba ajia. 
0>-Blc'u-I~w. [L. trUi, ■ clrcla.] 



Or'qa.-" 



Or'] -I 






. [L.] A bonej lb. =.oq 
O'Blfl. [L.«,™.] OfUiei 

OVMA-zose. [Gr. M^i,, (r 
and ;u,ig<, tSmii, bniUi.] ^ 
obtairjtd froni nuiimil Ahn w 

Os'aA. [L., pluiol of H, bona 

tM-a|.^l-CA'TJO^. The fiirn 



te.) ■ 



[!.« 




MF 


„■ 


PsK'Ni-roiiiil. lU pniM, « ftBitior.J 


PLEtr'BAL. RelBtilig lo Iha pleuii. ^^^^ 


HstLdi Uio fotm Qf a fMilhot, or quill 




PEB-l-a*H'Dl-UM. [Gl. iripi,firi,iunuilil, 




and ,ap,l,., IflrJis, Ui= hwrt.] A mam- 


In IhE rarm of nel-HDtk. ^^^^ 


hmoe that cacloiui lbs h«irt. 




PEK-I-CHOM'UU-UM. [Gr. irrpr, fvi. 


mll1^the luDp, and latri^, giuntr, Uh 




nomKh-l Belonging U>botb lb. HWH- 




acb and lunge. 


Peh-i-cra'ni-uu. [Or. ncgi, and tpa- 


POL'LI-CIi. [I.] A term applied la 


.i.-. im-uw, Ihe crunhiin.] A m™- 


luuKclea alHched In Ihe angon and Km. 


bcBIie tlUU |DV«U itaB ikulL 


POSB. [I.] A bridge. P«. BB-^-.. 


PER'MA^NEnT. DunibK ; laallng. 


A pan of the brain fuioed by Uw nnioa 


PEtt-l-STAl-'Tlc. [Or. «piirt**ii,ptri- 


of Ibo tiun. cerebri and ojcebeUI. 




POP-LIT-B'*!.. [L. poplu, lh« bULj 


IhB trawHnj of a worm. 




reB^SFl^KA'TION. [l.]>cr,ibruu|ti,and 




,^, IP brewhe.] ThBMcreUonfroni 


P09'Ti.cua. [L.] Behind; po.«rl« 


[be ikln. 


A lorn, applied u> cerlalD muBclBi. ' 


PBAL'*«i,-8«b. [Or.foAa>i,;.We(t, 


POR'TI-O D„'«A. [U, benl ponjoB.J ^M 


an ariay.] Three row> or amall bones 




nicnini Ibo flnge™ ur ues. 


P0«'Tl-0 MoX L [^ '»« porttauj' ^H 




The BUdttory ncrvs ; Tth )Hlr. ^^M 






FilA-KVN'nE-AL. ReloUng to [He pbB- 




ryni. 


Pro-hos'ci3. [Gr. tw., p«, before, and 


Fhar'thx. [Or.^„pi,(,pW™.3 TJ,. 




upper p«t of Ihs oswpbsgua. 








lighl,and^pu,(*n-a,lobHir.) A com- 




biulibls Hibslance, oT ■ jiellowiih eol- 


WMd.] Tl,o nm«le of Ihe foreana ^H 






PHHEN'ic [Gr. ,!«►,;.*-■(», Ihemind.J 


w«d"""' ' ^^ 


B-louglnglolhedbphraKn. 


Psa'AS. [Rr. J«.^i, p««i, ibu loia^J 








PUL.MOM'IC, J ^^^ 








BelonglnBorrelBiinBlolbehinp. 






hmJn. 


of Ihe IrlB, ihioutb which (he isye d 


Pib-men'tum. [L.J Pahiti a prepa- 




nilon of cotDra. 


Pt-i.or'ic:. Feiuinlng to Ui* prtoniB. ^^M 


P.I.'NA. [L..awing.] ApartofUie.*- 


PV.LO'EUB. [Or. ™»^,l=t. r^H-*-. •' ^H 




gale k«p.r.] The lower nrlfle. of ll» ^H 


PLA-Tva'HA. [Or.slr.rcf.pJUO., broad.] 


■loniBcli, ollh »blBb Ibe duodcnuoi ^^B 


A muMlEof UiE neck. 




Pl.ElT'BA, -«. [Or. irJEBoa, jlnmi, Iho 




•tde.] A thin niembrano Ihal covsn 


Ka'1>1.db. (I., a ray, * epiAe of » ^H 


Uw inride of the Ui"r«, and alw form. 




^^^ Uia BiurLot eout of the lungL 


bonee of Ibe fiireiutli. ,|^^H 







r.. 



ma 



•LOMABT. 



Ra-di-a'US liiiil } ««lMifiai to Ito 



kA'oi*ATB. BMTteg Umi or Mpm tiMt 



Ka'wis. {U] a biWMk. A 
III RBCMts-MBV^l'TiAl- [L. ri, agite, 



•Bd ctTM, to McvBle.] OoMlMing of 
wMch ii valMMe. 

BbCTUM. TlMtkMMl4lM«pQltl«l«C 

ttetelMCiMib 
BBO'TUty-i. [L.J 8tndciitr«iMl. A 

iB-an'ii-Aif BattrintagtowMiaMaliBr. 
BB-aiD'u-VM. [lb] WaatoBMnMCi Tka 



RBi-Pi-BA'TiOB. [L. ri, nwulm^ aad 

ipirtf, to bPMtlM.] TboMtorbnatliiBf. 

Inspiring air imlo tko lonfi and «qp0l- 

Ung it agidn. 
ftB-spi'BA-TO-BT. FMlsining 10 faq^ 

ntioB ; netying fbir leipinrtion. 
Rbt'i-ha. [I*,reCt»aneC.] TheotMn- 

tial organ of tlgiit. One at xbe coots 

of tbe eye, fonned by the expansion of 

the optic nerve. 
Ro-TUN'DUM, -A. [L.1 Round ; cb-cular. 
Ru'OA, -iB. f L.] A wrinlcle ; a fold. 

Bac'cu-LUS. [L., dim. of sseeiu, a bag.] 
A little sac 

Ba'cral. Pertaining to the sacrum. 

Ba'crum. [L., sacred.] The bone which 
forms the posterior part of the pelvis, 
and is a continuation of the spinal 
column. 

Ba-li'va. [U] The fluid which is 
seoMed by the salivary glands, which 
moistens the food and mouth. 

Bal'i-va-bt. That which belongs to 
tbe sali«'a. 

BAN'euiN-E-ous. [L. MN^MM, the blood.] 
Bloody; abounding with blood; ple- 
thoric 

Bab-to'bi-us. [L. scrCtfT, a tailor.] A 
term applied to a muscle of the thigh. 

BCA'LA, -iB. [L., a ladder.] Cavities ef 
the cochlea 

6CA-LB'BU8. rOr. «r«aAirire(. aUUnM^ 



OftiWBMk. 

BoMjm'wn. \9t. «r««f 9, stupif, a Utile 
koat.] TteMBwapfliiilaoaaof Ike 



8eA»'l^>I•A. [U] Tim 
BcAT'iP^AB. Batatingtotiwaeapiila. 
SoABB-BBtii. Tto OBlMr, tblB tai«i»> 

UMBt af tte iMiAr : the catklak 
Bch-Afwa, (Gr., peitBiBlaf to tha loiwb *. 

Tim BaBM«r tha laifa Berve of tha 

Maa BBd lagi 
Bo&B-BOT'ic. [Or. mcXnpHf aWrsa, 

bafd»| ABMBibiaBaaf ilM^a. . 
Sb-ba'cboub. [Lb, Mhoa, tallow.] nor- 

lalBlBg to At} BBCfOBi Bttw. 

SB-CBB'noir. Tba aat af aoaeraiaif , 

tha act of prodadng ftoat Iha blood 

datatoncM dttbrnit IkaBi tba Mood H- 

■eU; aa bUa, aattva. . Tka 

erated, aa BiiRBi, ble, ice. 
SB-OBB'vo-ky. FarlbnalBg tiia 

of aoeretioB. 
BB.cVN'Biia. BecoBd. A tam applied 

to certain muscles. 
8em-i-cir'cu-l.ab. Having tlieforra of 

a half circle. The name of a part of 

the ear. 
Bem-i-ten-di-no'sus. [L. «fiiu, half 

and tenthf a tendon.] The ubjie o> 

a muscle. 
Bep'tum [L.] a membrane that di 

vides twu cavities from each 3ther. 
Se'rous. Thin; watery. Pertaining tc 

serum. 
Se'rum. [L.] TIte thin, transparent 

part of blood. 
SeRtRa'tus. [L.«erro,tosaw.] A term 

applied to scmie muscles of the trunk. 
Sie'MOiD. fGr.] Resembling the Greek 

St Sigma. 
Bi-Li'ci-UM. A term andied to one 

of the earths. 
Bi'irus. [L., a bay.] A cavity, the in- 
terior of which is more expanded than 

the entrance. 
Bkel'b-ton. [Or. VKtXXto, akdUf to 

diy.] The aggregate c(t ttm hard parts 

of the body ; the bones. 
BO'di-UH. The metallic base of aoda 
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riglil lids of Ehs bran. 

raOCU'LE-A. (Cl. Timx' 

TRocU't.E-A'ItIS. TBe n 
raijnK. Th* prlnrlpai pa 



. (1-1 Th9 middle ■ 






VAC'CINB Vl'BUB. [L. n 



rhiin Rowlnf buck in lite ntiHlaUid 



■nd /««, SUM.] Bnlu lik* tm 

IfERT'B-BBA, •«. (I. MO, t*" tOf..) 



VED'TI-BULE. [L.J A poKb dT ■ IKHIM. 

A uvliy belonging u Uw w. 
VlL'!.!. IL.| Fing, >ni*il fibn*. 
Vi'suH. [L., paJHiL] Foul oiBUer of 

Vi'TAL. (L. did, lil%.] Pnulnlnc to 

life. 
VlT'llE-ODS. IL. «(«■, iloii.] Be 



VO'MER. [l-,BplOU 



Z»e-o-«iii'i-cc«. [Or. ;i,).i>(, mj-ipi, ■ 
joke.] A l«tm apjilled [o some mu>< 
elfi oT Ul* hcf , frDiD ihelr aiuctameu 



^^4 



IIIDKX. 



wbeB takm,. 



..930 

35 

oftlM, S6 

■ ■ » Inflmnce of tke Stat of tlie,. .330 

OmiiBIiAIlft, 3U 

CBl^oBim,. ;•• 37 

Cbtlb, • 138 

CUTMB, 136 

dftOULATOET OSAAlM, AoSlOKJt. 154 

nfiioiQC]r<irtiM..i(M 

— ^— — »— ^n^iieQfllid,....179 

CI.ATIOI.S, ..33 

CLOTBtire, Kind of, 301 

, Amoant of, v 

, deuliaew ol^. ....... 

COCCTZ, 

COLDS, TraatBMDt of, 

CoLOir, ....119 

CONBUMFTlOir, Ik»w ftoquontly pn>- 

dnted, SM7 

CORNi, TrMrtment of, 

CuTicuB, Stractiin of tlie, 

, Uoeoftlw,.. ^.893 

Cutis Vera, Structnre of the, 383 

D. 

Definitions, General, 13 

Diaphragm, 73, 215 

Digestive Organs, Anatomy orthe,113 

, Pliysiology of the,.. 124 

, Hygiene of the,. . . .129 

, Influence of the 

Mind OD the, 148 

, Influence of Pure 

Air on the, 151 

, Influence of Posi- 
tion on thci, 158 

Drinks, how taken, 145 

Drowned Persons, Treatment of,. 249 
Duodenum, 117 

E. 

Ear, Bones of, 34, 415 

Epiolotti s, 125, 270 

EXIIALANTS, 192 

Exercise, bow it should be taken,. . .91 

, Influence of, on the Bones, 53 

, Influence of, on Muscles,.. 85 

, Influence of on the Cir- 
culation, 173 

r.VE,.,,l .^^ 

titPIRATlON, how effected, 2» \ Vi^^o^WKt\i^ 



Pace, Boms of tiM, .....M 

Fascia ...08 

PAT,.i ..67, lis 

Fbmue...... ...48 

PiBEE, ...,. 18 

PIBEIE, ..37 

FiEOLA, • 4et 

PlLAMEET, m^. 18 

fk.AEi«z., Use of,...,*« .••••. .aoi 

Flvi]M,Us»oI; «.••.. .17 

FiO^LLlOIiE, 181 

FoO]>,QiuuittQroftlie, 198 

, Qoai^ of Hm, VH 

— — , MsDiMr la wliicli E k taken,. .148 
-, Coiiili{kNi of tM ■frtoai, 

148 



Poor, Bones of the, 44 

pEOEEEUmSfTkentaeEtor, an 

Gasteic Jvioe, 198 

6Ei.Atnr,.. snr 

glaeds, ^ 199 

, Gastric, 116 

, Lachrymal, 409 

, Lymphatic, 183 

, Mesenteric, 121 

— :^ ,Oil, 286 

, Perspiratory, 290 

, Salivary, 114 

Glottis, 971 

H. 

Hair, Xfil 

Heart, 154 

, Auricles of the, 156 

, Ventricles of the, 156 

Heat, Animal, 253 

, Hygiene of, 261 

Hearing, Anatomy of the Organs of, 414 

, Physiology of the Organs 

of, 490 

, Hygiene of the Organs of,. 4S9 

Humerus, 39 

Hemorrhage, Means of arresting,.. 175 
Hydrogen,. 26 



\ 



Ileum, iin 

X^tY.'KtX^YA , , .\x\ 
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J. 








L. 


ao, lei 






.e,.™! 311. Ml 






NEHrouaSvaTEJl. Ainlemyof,..,.aST 
— -, PbyWotoiy of,. .3411 


HMN81T1S, 


....no 


LIOAKEBTS. 


.83,47 


,Hygi«<.»r, 3S8 








LiauT. InBiiKHcaiui Um Bliln,. 


....31B 












o. 






Lymphatics. Anmoiiiy oTUi.,. 
. PbyiQipgy ur ibe 


....1B3 




-""'"""""*"'■ 


fJHENTUM ' ' 1B3 


M. 




ORSAn, 13 












.Pyloflt, llfl 


HEI^dLL* O.L,;;o,'r* 333 


ij^rBTO 19 




^^ ,Adlpo»^ 


....WJ 


. Quaiilllv U «Bcb Iniplm- 


^ ,a«i>H>id 

^ M<'«HI 


-Jl 


P. 










































, eiTecU of Pure Bloud 

, Effecu of Pure Air ni 

, BffMl. Qf Ughl on 11. 

^^ . , InRuoTia. of Ihe Mind 

i 


on!.. 89 

tllB..90 


Peupibatobt Appautdb,. %« 
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Maputo, (tiioiikter-uuuto.) */l, The hamems. <fi8, 'Sh^ ulna 4». i*ft4 
nuUus. 24. 26, 26, 27, 28, 29, :», »i, llie bones of tho oupiMi (wrwci 

32, 22, 82, The ftvo bones of the metecaipns, (the pahn of the haaiL.) 
88, 88, 38, The first nmge of fingnr-boi^et. 34, 84, The seooAd nmge of 
finger-bones. 85, 35, 35, The third range of finger-bones. 

Bonn qf the Lower SxtrmmUe^, 86, The fenuir, (thigh-bone.) . ^, Thi 
patella, (knee-pan.) 88, The tibia, (shin-bone.) . 89^ The fihula. 4Q, ¥^ 
10, The bones of the tarsus, (instep.) 41, 41, The bones of the meCattiiiia 
^fluddle of the foot.) 42, 42, The bones of the toes. 

ABXiovLATiom. (Left side of the plate.) 

Ligammiit cfthe Trunk, 1, 1, The eomaidn i^iaal Ugament. % 2, Th« 
mterrertebral ligament, (cartilage between the vertebrs.) 9, 10, 11, IS, At» 
Ueulations of the ribs with the spinal column. 18, 13, 14, 15, 16, Lig^ 
ments that connect the cartilages of the ribs with the sternum. 

Liga$iiimU of the Upper Ejctremitiee^ 25, The ligament that connects 
the davide uid sternum. 27, The Ugammit that connects the upper |ib 
and clayicle. 28, 29, 30, Ligaments that connect the claTicle and ac^ula. 
ai, 32, 33, 34, Ligaments of the shoulder-joint. 85, ^^ 86, Ugaments of 
the elbow-joint. 37, 38, 39, 40, Ltgsments of the wrist. 41, 42, 43, 44, 
Ligaments of the fingers. 

IJgtimeKte qfthe Lower BxtremUiea, 49, 49>, Ligaments of the hip-j««int. 
50,60, Ligaments of the patella. 61, 62, 63, 64, 65, Ligaments of the 
knee-joint. 56, A large bursa mucosa. 67, The ligament of the tibia and 
tiiula. 58, 68, The interosseous ligament. 69, 69, Ligaments of the an> 
kle-joint. 60, 61, 62, Ligaments of the metatarsus. 63, 64, Ligaments of 
the toes. 

A, The brachial artery. 6, The brachial vein. C, The radial artery 
D The femoral artery. £, x'he femoral vein. F, G, The anterior tibia* 
artery. 

PLATE n. 

A BACK VIEW OF IHE SKELETON. 

Bowe of thi Head. 6, The occipital bone. 6, The parietal bone. 7, The 
temporal bone. 8, The frontal bone. 9, The sphenoid bone. 15, The 
malar bone. 16, The nasal bone. 17, The superior maxillary bone, (upper 
law.) 18, The inferior maxillary bone, (lower jaw.) 19, The teeth. 

Bonee of the Trunk. I, I, The spinal colimm. 2, The sacrum. 3, The 
coccyx. 20, The innominatum. 4, 4, The ribs. 

Bones of the Upper Extremitiea. 21, The ciavicle, (collar-bone.) 22, The 
icapula, (shoulder-blade.) 23, The humerus. 24. The ulna. 26, The 
radius. 26, 27, 28, 29, 30, 31, 32, The bones of the carpus, (wrist. ^ 

33, 33, 33, The bones of the metacarpus, (palm of the hand.) 34, 34, 34 
rhe first range of finger-bones. 36, 36, The second range of finger-bones. 
'^ 38, 36, Vhe third ranae of f\Ti?teT-\>oTve%. 



Bona of tht Lomr EaraMtHi. 37. The fimar, (thigh-bone.) 38, Tm 
piktellii. (knee-pan.) 39, The tibia, ("hin-Wne.) 40, The Hb-iht. 41,43, 
M, H, IS, The b^nea of lUe tareue, (iostep.) i6. IB, The boaei ol till 
mpUUraiu, (middle of tho toot.) 47, 47, Bono of the loea. 

AUTICULATluNB. (Left Bide of the pUle.) 

Ugiunenti of tht Tnat*. U 2, 3. 4. 5, 6, 7, 8, 9, 10, Ligameati ot th* 

spinal coluDia. 14, 11, IS. IS, Ugameats that connect the ribs uid Bpinal 

rolumn. 11, 11, 21, 23, 23. 'U, 'iA, 26, Ligameota that counett the eacnuB 

and inoomiiiatuia. 

Ligamtnla of the Uiffr Bitrcmitia. 27. 38, Ligaments that connect th* 

», 30, Ligaraeau of the elbow. 31. 32, 33, 34. Ligaments of the carpua, 

Ugamenii of tht Lower Bxtremitiei. 9. Tendon of the gh 
35. The capsular lii;aincni of the hip-jainc 36. 36, Ligament 
joint. 37. The ligament that connects the tibia and libuls 
.eroueouB ligament. 39, 4U, LiguoeaU of the ankle-Jninl 



PLATE m 
A FRONT VIEW OF THE MD8CLBB. 



^^iiMi-la of the Bead and Neck. 7, The aterno-maBtaideug Waacl* 
8, The (terao-hjoideuji muacle. 9, The omo-hyoideu. muwle. 10, Th» 
IrDpeziuB muscle. II, The orlnculariB oculi mtiBcle. 12, The tiontal 
roMGcle. 14, The orbiculana oria muscle. IS, The elevator muscle of the 
nostrils. 16, The sjgomunc muscle. 17, The depreanor of the lower lio 
18, The depressor anguli nns muscie. 19, The triangular muiola of th« 
nose. 20, 21, The aural muacles. 22. 'I'he mnsaeter muscle. 

Musulei of the Trunk. 2, 3. The eiteraal obUqne muscles. 

Miuclei of the Upptr SxtTemilie*. 1, The grand pectoral niuscli. 
7, 4. The serratus muacle. 23, The deltoid muscle. 34, The bicept 
Brachialia musele, 35, The ooraco-braehialia muscle. 26, The anteri.u 
Brachial muscle. 37, The triceps brachialis muacle. 38, The long su- 
pinator muscle. 29. The eitemal radial muscle. 30, I'he pron 
mdjcle. 31, The anterior radial m-isde. 32, The palmaria brevi 
33, The anterior ulnar muscle. 3S, Thepalmar muscle. 36, Thi 
muscle of the thumb. 37. The adductor muscle of the thumb. 
Small flexor muscles of the thumb. 40. The ahduetoi muscle of the litlll 
Hnger 41. 41, The lumbncalea muscles. 61, 61. The bifurcation at the 

Muala of the Lotoer Eamnitia. 42, The fascia lata muacle. 48, Th« 
lartoriuB muacle. 44, The rectus femnria muscle. 46, The vaatua eilcmui 
inasrl^ W, The v/.^fii IniPtiiimnuBcVe. ¥I.T\«™\sio>i\t.M«*A-ai<»^« 
M the |,pciii.pii- i.iii-.l,. W, TW «rti\o.>-V.' wnwV. ■^. ■^^^» 's^- 
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MuR^ 51, Tim^ HUi^ i^tieiii mwolft; ^tti "n^^ toag «i^Miiof mw^ 
flf til* gred toil. tfS, That lotg ctteiiior miiscle of ^ tois. ti| TIm 
interior peronoidiitiiMb. 5S, TlielOQgfli^flrat^oiOiioilittiiM^ M^i7»7lM 
iMtrociMlmii nnudw. 58, Tho loag ilesor lA&ielo^ li» fimet too 
$9, Tho short oxteiiMW auuidoi of tho toot. 60, Tho abdnotor miioolo of 
tiiogioottoo. 

The ilguxot oad ktten on the loft iiloo# th^pioito, fmXimimi^piamcm 
0( impor^oit ftrndn, liiat ooror thO moflolot osid^oMloio tho 
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▲ iULGK VIEW 07 Tfifi KtmCLBS. 

Mmdm ef fkB Bmd md N^ek, 4, Tho ttttrro-iMstoidOtts bmmoIo. 
5, Tho oomplezaa mtudo. 6, Tho niTto-hjoidMis umscao. 7» 8, Tho oo> 
oipito-frontaUs xnnselo. t, The nutteotoriniioolo/ 10, U, 1^ ^lo ontoriot^ 
Buddie, and posterior anral niuselos. 18, Tlie tenlporal mnsdo. 

M%*scle8 oj M« Trunk. 1, 1, The trapenns musdo. 2, The latissimns dond 
muscle. 8, Tho rhomboidens muscle, i, The external oblique mnselo. 

MuKlea of the Upper ExtmiMm. 5, The deltoid muscle. 8, 7t Tno 
infra-spinatus muscle. 9, The triceps extensor muscle. 10, The internal 
brachial muscle. 11, The long supinator muscle. 12, The external radi- 
al muscle. 13, The second external radial muscle. 14, The anconeus 
muscle. 15, 16, The extensor digitorum communis muscle. 17, The ex- 
tensor carpi ulnaris muscle. 18, The flexor carpi nlnaris. 19, 20, The 
extensor ossis metacarpi pollicis muscles. 21, An extensor muscle of tho 
thumb. 22, 28, Interossii muscles. 

Mttsclea of the Lower Extremities. 29, The gluteus maximus muscle 
SD, The gluteus medius muscle. 31, The biceps flexor cruris muscle. 
32, The semi-tendinosus muscle. 33, The semi-membranosis muscle. 
34, The gracilis muscle. 35, The adductor muscle. 36, The vastus ex 
temus muscle. 37, The sartorius muscle. 38, 39, The gastrocnemii 
muscles. 40, The long peroneal muscle. 41, The external peroneal mus- 
cle. 42, The long flexor muscle of the great toe. 43, The long extensor 
muscle of the toes. 44, The short extensor muscle of the toes. 47, The 
short flexor muscle of the toes. 

The figures and letters on the left side of the plate, indicate the position 
of membranous faseiie which envelop the muscles and tendons. 

PLATE V. 

ORGANS OF THE THORAX AND ABDOMEN. 

Fig. 1. The Mouth and Neck. (,AS\d^'^«^.^ 1, T\veu.^^et liij. 2, Tho 
owerUp. 3, The upper ja-w. 4, T\Le\oN««t'^«LN«. b, "Wi^ ^ftw^gQ>». V^^^a 
mrd pnla/e, (roof of the montM 1 . "YV^ V'^oxW ^\^xveL. ^^-Yt.^ *x^ 



. OOTLINE PLATES. 



Engiul gland, T. The luj^i. 10, The phsTynx. 11, The iEiDphft;;ui 
1'2, The upper pnition nf the ipinal column. C, The spinal cord. 

TJu Chest and iti Orgata. B, 9, The trachen. R, The tight aiirioie 
or the bean. L, The left iiuide. t3, The left leolricle of the heart. 
U, Toe right yentricle. IS, The aorla. 16, The pnhnonar; Brlerr. 
17, The vena cava deacendena. 18, The right luhclivian Tern. 19, The 
left anbalaTian vein. 20, The right jugul^ vein. 21, The left jugular 
vein. 23, The riglU cftro^d artery. S3, The left carotid artery. 24, 15, 
3G. The upper, middle, and lower lobea of the right lung.- 2T. 38, The 
upper and lower lobea of the left lung. 29. 29, 29, The diaphragiii, 
P, P. P, P, The pleura, that linea the earity of the chest. S, S, The clatl- 
Aet. 0,0,0,0, The ribs. M, M, M, M, MuscIes of the cheat. 40, Tba 



TIm Abdanni aiirf ita Orgam. 30. 
left lobe of the liver. F, The fissure 
gall bladder. M, 34, T 



The at 



31, 33, The right b> 



The apleel 



la of the ahi 



), The B 






aed do'Hi 



and Thoranc Dwi. 1. 1, A ncution 
2, a. 2. Meaenleric glanda, through 
which the lacteals ^m the luteatine pa«a. 3, Several lacteal vesnela 
entering the enlarged portion and commencement uf the thoracic duct 
S, S, 5, The thoracic duct. 6, The thotacio duel opening into the left sub- 
clivianvein. 7, (See 4(1, Fig. 1.) 8. The riRhl auliclavian vein. 9, The 
• em cava deaeendi^na. 10, 11, 11, The aorta. 13. The carotid arteHes. 
13. 13, The jugular veins. 14. The vena ajagns. IS. 15, The spinal col 
omn. 16, The diaphragm. 

Fig. 3. The Rekituin of the Laryiu, Traohea. Bronchia, and Air-ceUi, 
1. 1, 1, An outline of the right lung. 2, 2. 2, An outline of the left long 
8, Tbeiatyni. 4, The trachea. 6, The right bronchia. 6, The left bron- 
ehis. 7. 7. 7, 7, Division* of the right bronchia. 8, 8, 8. S, " " 



tig. 4. > 
1.1, The superior 
% :■, The glottis. 






1,9, A 



>cella. 



F 0/ a lateral a: 



t vaiieai Section of the Laryia. 
) 3, 2, The infetiai vocal cords. 



PLATE TL 
HEART, ARTERIES, AND VEINS 



leiy. 68. The right «i 



warn to jiKtiAtomiQAL 0otiMiM mjin^- 

Jritrim<f00»mkmi4Mm4 U^HMiiJi^emtM mftcf. !«, Hm 
*ttt euolid urtery. 17» TIm rfglit tcqo#0na .«rt«ry^ M^ 'Bm light iaeid 
Mtery. ^ Tbe tell temponl Mtoy. 

12, Th« teft imdifti aitery. U» 13, Tlift Hgkt teMkiia aitvy. 14, TIm 
light ndial wtery. 61, Th« r%lil nlnw afteiy* 

Arterim^tJkLomtrExirmmtim. lA, TlwteftiliMaftnjF* ^t Tlwiigkt 
Oime urterjr. 20, The left Umo/nl utflty. 21» 13m ilghl femona arteiy. 
22, The peroneU artery. >2S, Tlw left aatiHloitattaltct^ 21, ThenMS- 
snlar artery. 25, 2S« The f^t and left arteiia prefonda. 26^ Tkenght 
anterior tiUal artery. 27, The lig^t peKoaeal artery, 

Ths Vmm (f tkt Neck tmi Hmd, 28, TIm veaa cam deieendena- 
29, The left tabdaviaB Teia. M, The right aabola^aa reiau SI, The 
light jugular Tein. 32, The left Jugular vein. 58, The j%^ tenipoial 
feia. 56, The left temporal Teia. ^ The i%^t filial wfau 

VemM€fiikBU]^^BiBtrmmHm. 32^ Thel^hrachUd Teia. 3I» Tl»left 
radial Tein. 35, The right bniehial veiii. 36, The righi ra^^al Tdb 
51, The ri^t ulnar Teia. 

Veim of the Lower Bxt re $ mH e§. 87, The t»a eaTa aaeeadena* 38, The 
eft iliao Teia. 39, TherightiliaoTeia. 40, TheleftlqaoralTein. 41«The 
right finnoral Tein. 42, The left anterior tiUal Teia. 43, The left per- 
oneal Teia. 44, The right aaterii» t&ial Teia. 45, The right peroaeal 
Tein. 46, 46, The profunda Teins. 47* The muscular Teina. 48, 48, 48, 
48, 48, 48, Intercostal arteries and veins. 

Fig. 2. 7^A« Relation of the Cavities of the Heart to the large Blood-veesele 
I, The vena cava descendens. 2, The vena caTa ascendens. 3, The right 
auricle of the heart. 4, The opening between the right auricle and right 
ventricle. 5, The right ventricle. 6, The tricuspid valTes. 7, The pul- 
monary artery. 8, 8, The branches of the pulmonary artery that pass to 
the right and left lung. 9, The semilunar valves of the pulmonary artery. 
10, The left pulmonary veins. 11, The right pulmonary veins. 12, The 
left auricle. 13, The opening between the left auricle and left ventricIeJ 
14, The left ventricle. 15, The mitral Talves. 16, 16, The aorta. 17, The 
semilunar valves of the aorta. 18, The septum between the right and left 
ventricle. 

Fig. 3. An ideal View of the Hearty Arteries^ and Veins. A, The right 
auricle. B, The right ventricle. C, The tricuspid valves. D, The open- 
ing between the right auricle and right ventricle. E, The left auricle 
F, The left ventricle. G, The mitral valves. H, The opening between 
the left auricle and left ventricle. I, The septum between the right and 
left ventricle. K, The pulmonary artery. L, The semilunar valves of thr 
pulmonary artery. M, M, The right pulmonary artery. N, N, The left 
pulmonaiv artery. O, O, O, O, O, O, The capillary vessels of the Iuurs 
P, P, P, The right pulmonary vein. Q,Q, The left pulmonary vem 
R, R, The aorto. S, The semilunar valves of the aorta. T, T, A branc> 
^f the aorta to the upper extreraiWeft. \3,\i,\i \j, h.\y«cws\v\»\JafeVs««ii 



w 
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branchea of Ibt< aoru. W, W, Thf deactinding venti con. 
X., X, The aacending vena cbtii. 
D FigB, 1, 2, 3, the couTEie of the blood thmugh the eireulaMty lUBeli 



pijvte va. 

THE PULMONARY CIBUUIATION. 



4 



Fig. !■ 1, The right auricle of tie heut. 2, The left auricle. 3, The 
rinhl Tentticlo of the heart. 4, Tbe left ventricle, 5, The pulmonarj 
irlery. 6, The branch of the puhooimry artety to the left Imig. 7, The 
braneh of the pulmonary arlBrj to the riRht lung. 8, 8, 8, 8, 8, 8, 8, 8, 8, 3. 
BinncliGs orihepulmonarrarteryuithe right and left lung. 9,9,9, 9,9,9, 
Air-cells. ID, 10, 10, 10, 10, 10, 10, Small pulmonary veins is the riglil 
ind left lung. II, The left pulmonary vein. 13, 12, The right pulmonary 

Fig. 2. An ideal Vieui of the Pulmonary Circalatum. 1, 1, The right 
lung. 2,2, The left long 3, Thetrachea. 4,*, 4, 4,4, The right bronchia. 
6, 6, a, 5, 3, The left bronchia. S, 6, 6, G, 6, 6, Aii-cells, with arteries and 
leina pawing around them, 7, The right auricle of the heart. 8, The 
right Tentricle of the heart. 9, The tricuspid valvea. 10, The pulmonnry 
irlcry, 11, 11, 11,11, The right pulmonary artery. 12, 12, 13, 12,12, The 
left pulmonary artery. 13, 13, 13, 13, The right pulmonary vein. 

11, 1*. 14, 14, The left pulmonary vein. IS, The left auricle. 16, The 
,clt ventricle. 17, The mltnil valves. 18, The septum between the light 
and left Tentriclea. 

Fig. 3. An ideal Visie nf Iks Capillaria. I, 1, A branch of the pul- 
monary artery. 2, 2. A branch of (he pulmonary >eln. 3, 3, Capillary 
!ea»el« between the Biiary and vein. 

Fig. 4. An ideal Vieui of the Rglationt of the Bronchia, Air-ceUi, PvU 
•lumary Arteriet, aitd Veiiti. 1, A bronehiat tube. 2, 2, 2, Air-cella. 

kt, A bTanch of the pnlmanary artery. 4, A branch al the pulmonary reia. ■ ■ 
PLATE VIU. ^H 

THE CEREBRUM, CEllEBELLXJM, SPINAL CORD, AND ^^| 
NERVED. ^^1 

1, The cerebrum. 2, The cerebellum. 3, 3, The ipinal cord. 4, Tk»' .^l 
braLhial pleinn of nerves. 6, The lumbar pleiua ot nerves. 6. The ■«■ 
!ral pleiua of nerves. 7. The facial nerve. 8, 17, The radial nerve, 
9. S, IS, The ulnar nerve. 10, The median nerve. O, The circumc-K 
^^^^ nerve of the ehoulder. 
^^^^ 11. 11. -Dtegrfst aolatis nerve. 12. T\iF m«M,\ ^t■^\^^ffi^i.,aW««™*^J 



idB? to gHATCfmmt* 0frfLmt fijats^ 

. ■ -• 

Mnr». IS, IS, Tlitfaetefior t&bl nttte. U, Tiit astfttiul lEbial 
1^ TIm BiueiilMr hntuik mt tiM extermal'pefoaeai iMrvt. . 18* TIm 
kDrbfaiicli<irth«Mteti0Mrf». P^ Q» lUie pottorior tiMa ntnm. 

The letten and «lb«r fignnt indieito minor Hy&nmm fiinma»H dis 
trilnited to tlM fwiooi BMMlit.uidtiM Ala. «* 



THB SEIH. 

Fig. L it jwrqNftrtory TVfte ami GlmMl 1, 1, The eontortedportkm af 
the tabe that forms the gland. % 2, Two hra&ohee whidi uiiite to tokm 
the main duct of the gland. 8, 8, The petspiratorjr tlibe. 4, The eutidei 
S. Its colored portion. 6, Hie dntis Vera, (true skin.) 7» 7, Fat 'verielei, 
in which the gland is imbedded. 

Fig. 2. A Papilla nf the Skm. 1, !« Two i^pills, formed of an artery 
▼dz., and nerre. 2,2, 2, 2, Nerves foin^ittg a loopln thepafdlln. 8, 8, Ar> 
teries of the papilla. 4, 4, Veins of tho Spills. ^ 5, 5, A net-worfc of 
arteries, veins, and nerves. 6, 6, Nsms of the skin. 8, 8, Arteries of 
the skin. 7> 7> Veins of the skin. 

Fig. 8. A Hair, and Ua OU-Glandt. 1, 1, The hair. 2, 2, The sheatk 
of the hair. 3, Oil-glands that surround the bulb of the hair, the ducts of 
which open into the sheath of the hair, (2, 2.) 

Fig. 4. A Section of the Skin. 1, 1, The cuticle. 2, 2, Its colored por- 
tion. 3, 3, The papillary layer. 4, 4, A net-work of arteries, veins, and 
nerves, upon the upper surface of the cutis vera. 5, 5, 5, 5, The cutis 
vera, (true skin.) 6, 6, 6, Hairs that originate in the cutis vera. 7, 7, 7, Oil- 
oplands, the ducts of which connect with the sheath of the hair. 8, 8, 8 8, 
8, 8, 8, 8, PerApiratory glands and their ducts. 9, 9, 9, 9, 9, Nerves of the 
skin 10, 10, 10, 10, 10, Arteries of the skin. 11, 11, 11, 11, 11, Veins of 
the skin. 12, 12, 12, 12, Papillae, or ridges of the skin. 



PLATE X. 

AN ANTERO-POSl RRIOR SECTION OF THE EYE. 

Fig. 1. 1, 1, The sclerotic coat. 2, 2, The cornea. 8, 3, The choroid 
coat. 4, 4, The retina. 5, d, The iris. 6, 6, The posterior chamber of 
the eye that contains the aqueous humor. 7, 7» The anterior chamber. 
8, 8, The pupil. 9, The erystalline humor. 10, 10, The vitreous humor 
11, The optic nerve. 12, A representation of a pen. 13, An inverted 
image of the pen (12) on the retina. 14, 14, A canal surrounding the 
eryBtaUine humor. 16, 15, T^e \>eve\\e^ \wi.<s.\X!am>l >Jtv* ^Qirci«aw%.TAv^« 



KrV T'^ ANATOMICAL OUTLINE PLATES*. 

rotic coats. A, a perpendicular ray of light from the pen. B, B, obliq^q 
rays, that are refracted in passing through the humors of the eye. 

Fig. 2. A View of the External, Middle, and hUemal Ear. I. 1, The ex- 
ternal ear. 2, The meatus auditorius externus, (the tube that conne^td 
with the middle ear.) 3, The membrana tympani, (drum of the ear.) 
8, 8, The tympanum, (middle ear.) 4, The malleus 6, The incus. 
6, The orbicularis. 7* The stapes, (stirrup-bone,) that connects with the 
vestibule of the internal ear. 9, 9, (4, 6, 6, ?• The small bones of the mid* 
die ear,) 10, 11, 12, The semicircular canals. 13, 13, The cochlea. 
14, The auditory nerve. 15, The division of the auditory nerve to thf 
semicircular canals. 16, The division to the cochlea. 17, 17. The 
Eustachian tube. 18, The chorda tympani nerve. 19, The seventh pair 
(facial) nerve. 20, The styloid process of the temporal bone. 21, 21 
21, 21, 21, The petrbus or hard portion of the temporal bone, in which 
the parts of the middle and internal ear axe situated. 
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